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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

Washington^  D.  C,  January  3, 1889. 

SiB:  In  conformity  with  the  requirements  of  the  act  of  incorporation, 
approved  March  3,  1863, 1  have  the  honor  to  snbmit  herewith  a  report 
of  the  operations  of  the  National  Academy  of  Sciences  during  the  past 
year. 

Very  respectfully, 

O.  C.  Mabsh, 
President  of  the  National  Academy  of  Sciences. 
The  Pbesident  of  the  Senate. 


^ZOX^A 


REPORT 


OF 


THE  NATIONAL  ACADEMY  OF  SCIENCES 


The  National  Academy  of  Sciences  was  established  by  act  of  Con- 
gress in  March,  18()3^  with  power  to  frame  its  own  constitution,  select 
its  own  members,  and  provide  in  other  respects  for  its  continuance  and 
successful  operation. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to 
investigate,  examine,  experiment,  and  re|>ort  on  any  subject  of  science 
or  art  whenever  called  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  present  about  one  hundred  members,  and 
these  have  all  been  selected  for  their  original  researches  in  science. 
They  represent  within  their  ranks  nearly  every  department  of  knowl- 
edge, and  their  services,  in  accordance  with  the  charter  of  the  Academy, 
are  always  at  the  disposal  of  the  Government,  without  compensation. 

SESSIONS  OF  THE  NATIONAL  ACADEMT. 

During  the  past  year,  the  Academy  has  held  three  sessions.  The 
fir^t  was  the  regular  annual  meeting  held  in  Washington,  D.  C,  April 
17  to  20,  1888;  tlie  second  was  a  scientific  session,  in  New  Haven, 
Conn.,  November  13  to  15,  1888;  and  the  third  was  a  special  session 
in  New  Haven,  November  14,  1888. 


STATKD   SESSION. 
Held  in  Washington  City,  April  17  to  20,  18.^8. 

The  Washington  session  was  held  in  the  National  Museum,  the  presi 
dent,  Prof.  O.  C.  Marsh,  presiding. 
The  following  members  were  present  during  the  session : 


Abbe. 

Gibbs,  W. 

Langley. 

Oliver. 

Abbot. 

Gilbert. 

Marsh. 

Peters. 

Billings. 

Gill. 

Mayer. 

Pickering. 

Bowditch. 

Gould. 

Meigs. 

Powell. 

Brewer. 

Hague. 

Mendenhall. 

Putnam. 

Brooks. 

Hall,  A. 

Mitchell,  H. 

Kemseu. 

Brush. 

HiIgard,J.E. 

Morse. 

Rowland. 

Coffin. 

Hill,  G.  W. 

Newberry. 

Schott. 

Comst6ck. 

Hunt. 

Newcomb. 

Wright. 

Cope. 

Hyatt. 

Newton,  H.  A. 

• 
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At  this  session  the  foIlowiDg  papers  were  read  and  discassed: 

•   1.  OuvEB,  J.  E. :  The  Rotation  of  the  San. 

2.  Hunt,  T.  Stbrbt  :  The  FoandatioDs  of  Chemistry. 

3.  Mbndbniiall,  T.  C.  :  On  an  Improved  Form  of  Quadrant  Electrometer,  with  re- 

marks upon  its  UBe. 

4.  Cope,  E.  D.  :  On  the  Vertebrate  Fauna  of  the  Pneroo  Series.    Discussed  by  Messrs. 

Powell  and  Gill. 

5.  BowDiTCH,  H.  P. :  Reinforcement  and  Inhibition. 

6.  Bell,  A.  Graham  :  On  Apparent  Elasticity  produced  in  an  Apparatus  by  tho 

Pressure  of  the  Atmosphere ;  and  the  Bearing  of  the  Phenomenon  upon  the  H}^- 
pothesis  of  Potential  Energy.  Discussed  by  Messrs.  Newcomb,  Powell,  G.  W. 
Hill,  and  Abbe. 

7.  Newton,  H.  A. :  The  Orbits  of  Aerolites.    Discussed  by  Messrs.  Rowland  and 

Peters. 

8.  Pickering,  E.  C.  :  A  Large  Photographic  Telescope.    Discussed  by  Messrs.  Peters, 

Oliver,  Rowland,  and  Wright. 

9.  Sedgwick,  W.  T.,  and  Tucker,  G.  R.  ;  presented  by  J.  S.  Billings :  A  New  Method 

for  the  Biological  Examination  of  Air,  with  a  description  of  an  Aerobioscope. 
Discussed  by  Mr.  Billings. 

10.  GiBBS,  WoLCOTT,  and  Hare,  Hobart  Amory  :  Preliminary  Notice  of  tho  Object, 

Methods,  and  Results  of  a  Systematic  Study  of  tho  Action  of  Definitely  Related 
Chemical  Compounds  upon  Animals.    Discussed  by  Mr.  Bowditch. 

11.  Cope,  E.  D.  :  On  the  Auditory  Bones  of  the  Batrachia. 

12.  Stone,  Ormond  ;  presented  by  S.  Newcomb :  The  Orbit  of  Hyperion. 

13.  Emerson,  B.  K.  ;  presented  by  J.  W.  Powell :  Map  of  Connecticut  River  Region 

in  Massachusetts. 

14.  Hyatt,  A. :  Parallel  Series  in  the  Evolution  of  Cephalopoda. 

15.  Hyatt,  A. :  Evolution  of  Cephalopoda  in  the  Fauna  of  the  Lia.s.     Discussed  by 

Messrs.  Newberry  and  Cope. 

16.  Ward,  L.  F.  ;  presented  by  J.  W.  Powell :  The  Evidence  of  the  Fossil  Plants  as 

to  the  Age  of  the  Potomac  Formation. 

17.  Langley,  S.  p.  :  Vision  and  Energy. 

18.  Rowland,  H.  A.  :  Report  of  Progress  in  Spectrum  Photography. 

19.  Rowland,  :  H.  A.  :  Note  on  the  Spectrum  of  Carbon  audits  Existonce  in  tho  Sun. 

20.  Rrmsen,  Ira:  On  the  Constitution  of  the  so-called  Double  Halogen  Salts.  (Read 

by  title. ) 

21.  Rbmsen,Ira:  Studies  on  the  Rate  of  Decomposition  of  tho  Bromides  of  tho  Sat- 

urated Alcohol  Radicals.    (Read  by  title.) 

22.  Gill,  Tiieo.  :  The  Characteristics  of  the  Orders  and  Sub-orders  of  Fishes. 

23.  Putnam,  F.  W.  :  The  Serpent  Mound  and  its  Surroundings. 

24.  Riley,  C.  V. ;  presented  by  Theo.  Gill:  The  Systematic  Relations  of  Platypsyllus 

as  determined  by  the  Larva. 

25.  Peters,  C.  H.  F.  :  On  the  Position  of  the  Nova  of  1572,  as  determined  by  Tycho 

Brahe.    Discussed  by  A.  Hall. 

26.  Newberry,  J.  S. :  Some  Notes  on  the  Laramie  Groups.     (Read  by  title.) 

27.  Newberry,  J.  S. :  On  the  Structure  and  Relatious  of  Placoderm  Fishes.     (Read 

by  title.) 

RECOMMENDATIONS  FROM  THE  COUNCIL. 

The  following  recoromendations  from  the  council  were  adopted  by 
the  Academy  : 

1.  That  Mr.  Edward  Hayes  be  appointed  recording  secretary  for  the 
present  meeting. 
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2.  That  the  assessineut  for  the  ensuing  year  be  $5. 

3.  Formal  resolutions  for  the  assignment  of  the  District  of  Columbia 
3.G5  registered  bonds,  and  for  collecting  the  interest  on  the  Philadel- 
phia city  loans,  as  follows : 

Resolved,  That  Dr.  Johu  S.  Billings,  troasarerof  tho  Academy,  be,  and  he  is  hereby, 
authorized  and  empowered  to  assign  any  and  all  District  of  Columbia  3.65  registered 
bonds  now  standing,  or  which  may  hereafter  stand,  in  the  name  of  the  Academy,  and 
to  appoint  one  or  more  attorneys  for  this  purpose. 

Beaolvedf  That  Dr.  J.  S.  Billings,  treasurer,  bo,  and  he  is  hereby,  authorized  to  col- 
lect the  interest  now  due,  and  hereafter  to  become  due,  on  all  loans  of  the  city  of 
Philadelphia  now  standing,  or  which  may  horoaftor  stand,  in  the  name  of  the  Bache 
fund  of  the  National  Academy  of  Sciences,  and  belonging  to  the  Academy. 

ELECTIONS. 

The  following  members  were  selected  for  the  council  for  the  ensuing 
year :  Messrs.  G.  J.  Brush,  B.  A.  Gould,  S.  P.  Langley,  M.  C.  Meigs, 
B.  C.  Pickering,  and  Ira  Remsen. 

REPORTS  OF   COMMITTEES. 

The  committee  on  ways  and  means  to  provide  a  fund  for  the  Academy, 
the  committee  on  publications  of  the  Academy,  and  the  committee  on 
the  relations  of  the  Academy  to  the  Government,  mjide  brief  reports. 

Mr.  Langley  was  appointed  a  member  of  tiio  committee  on  the  rela- 
tions of  the  Academy  to  the  Government,  to  fill  the  vacancy  caused  by 
Professor  Baird's  death. 

For  the  committee  on  ])ublication,  the  home  secretary  stated  that 
the  second  part  of  Vol.  Ill  of  the  memoirs  was  issued  last  July,  and 
that  about  four  hundred  copies  were  sent  to  scientific  societies  and 
correspondents  abroad.  The  printing  of  the  volume  for  1886  had  be- 
gun, the  long  delay  being  on  account  of  the  plates.  He  also  stated 
that  numerous  scientific  publications  have  been  received  since  the  last 
meeting. 

The  president  appointed  Dr.  Billings  a  member  of  this  committee,  to 
fill  the  vacancy  caused  by  Professor  Baird's  death. 

Mr.  Gibbs,  for  the  board  of  direction  of  the  Bache  fund,  presented, 
in  a  report,  a  complete  list  of  all  the  appropriations  which  have  been 
made  n*p  to  the  present  time. 

It  was  moved  an<l  adopted  that  this  committee  be  requested  to  make 
for  publication  a  detailed  report  of  the  expenditures  of  the  fund  from 
the  beginning  to  the  present  time,  and  that  they  continue  it  hereafter 
annually. 

The  president  stated  that  the  Bache  fund  was  not  confined  to  the 
physical  sciences,  but  extended  also  to  the  natural  sciences. 

Mr.  Newcomb,  the  ciiainnan  of  the  board  of  trustees  of  the  Watson 
fund,  made  a  report,  in  which  it  was  recommended  that  tho  Watson 
medal  and  $100  in  gold  be  awarded  to  Prof.  Edward  Schimfeldi^  dv 
rector  of  tlie  University  Observatory  at  Boww,  ioT  \i\&  wwVsfe^Voi^'^iXa.- 
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loguing  <and  mapping  the  stars  visible  in  onr  latitudes,  and  especially 
for  liis  recently  published  Southern  "  Durchmnsterung."  This  report 
was  adopted. 

The  president  stated  that  the  committee  on  the  Henry  Draper  medal 
had  made  a  rei)ort,  recommending  that  the  medal  be  given  to  Prof.  E. 
C.  Pickering,  of  Harvard  Observatory,  which  recommendation  had 
been  adopted. 

The  president  also  stated  that,  in  a  report  from  the  committee  on  the 
J.  Lawrence  Smith  medal,  which  was  received  after  the  November 
meeting,  it  was  unanimously  recommended  that  the  medal  be  given  to 
Prof.  H.  A.  Newton,  of  Yale  University.  On  motion,  this  recommen- 
dation was  adopted. 

The  members  present  of  the  committees  on  the  Henr^^  Draper  and 
Lawrence  Smith  medals  submitted  a  statement  and  recommendation 
relating  to  a  proposed  change  in  the  terms  of  the  deeds  of  gift  of  these 
funds,  and  the  president  was  requested  to  confer  with  the  donors  on 
this  subject. 

PRESENTATION  OF  MEDALS. 

At  a  public  session  of  the  Academy,  held  on  the  evening  of  April  18, 
the  second  Henry  Draper  medal  was  presented  b}'  the  president,  in  be- 
half of  the  academy,  to  Prof.  E.  0.  Pickering,  for  his  work  in  astronomi- 
cal photography,  and  the  first  J.Lawrence  Smith  medal,  to  Prof.  il.  A. 
Newton,  for  his  investigations  on  meteors. 

At  the  same  session,  the  following  biographical  memoirs  were  read: 

Of  Prof  James  0.  Watson,  by  Prof.  G.  C.  Comstock.  (Read  by  Mr. 
Gould.) 

Of  Prof.  Henry  Draper,  by  Prof.  G.  F.  Barker. 

Of  Gapt.  James  B.  Eads,  by  William  Sellers.    (Read  by  title.) 

REPORT  OF  THE  COMMITTEE  ON  THE  HENRY  DRAPER  MEDAL 

To  the  National  Academy  of  Sciences : 

The  committee  on  the  Henry  Draper  medal  begs  leave  herewith  to 
report  that  it  has  carefully  considered  the  investigations  which  have 
been  made  in  astronomical  physics  since  the  award  of  this  medal  in 
1885,  and  that,  as  a  result  of  such  consideration,  the  said  committee 
desires  to  recommend  that  the  Academy  award  this  medal  for  the  year 
1887  to  our  fellow  member.  Prof.  Edward  C.  Pickering,  the  director  of 
the  Harvard  Gollege  Observatory,  for  his  recent  work  in  astronomical 
photometry  and  photography. 

Professor  Pickering  was  appointed  to  the  position  which  he  now 
holds  in  February,  1877.  An  examination  of  the  annual  reports,  which 
he  has  presented  to  the  visitingcommittee  of  the  observatory,  will  show 
the  great  amount  and  the  great  variety  of  the  work  which  has  been 
done  there  under  his  direction.  Some  of  this  work  is  purely  astronomi- 
^'iJ',  as  an  example  of  which,  the  excellent  meridian  circle  work  of  Prof. 
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William  A.  Eogers  may  be  mentioned.  But  most  of  it  is  in  the  depart* 
ment  of  astronomical  pbysics,  and  this  it  is  to  which  the  committee 
desires  to  direct  attention. 

The  work  in  astronomical  physics,  which  has  been  done  in  the 
observatory  of  Harvard  College  under  Professor  Pickering's  imme" 
diate  supervision,  seems  readily  divisible  into  three  classes : 

(1)  Stellar  Photometry;  (2)  Stellar  Photography;  and  (3)  Stellar 
Spectrum  Photography. 

I.  The  principal  subdivisions  of  the  photometric  work  are  as  fol- 
lows: 

(1)  Observations  of  Jupiter's  satellites  at  their  disappearances  in  the 
shadow  of  the  planet,  and  their  reappearances  after  the  eclipse,  with 
the  object  of  determining  the  times  at  which  these  phenomena  occur, 
with  greater  accuracy  than  liad  hitherto  been  practicable. 

(2)  The  determination  of  the  relative  brightness  of  all  stars  visible 
to  the  naked  eye  in  the  latitude  of  Cambridge. 

(3)  The  determination  of  the  relative  brightness  of  several  thousand 
stars  of  the  first  nine  magnitudes,  in  order  to  lix  the  value  of  the  arbi- 
trary scales  usually  employed  in  estimating  stellar  magnitudes. 

(4)  Comparisons  of  various  objects  at  small  apparent  distances  from 
each  other,  i^uch  as  the  components  of  double  stars,  different  satellites 
of  the  same  planet,  etc. 

(5)  Numerous  special  investigations  on  proposed  standards  of  magni- 
tude, stars  which  have  been  used  for  comparision  with  variable  stars, 
the  light  of  nebula?,  etc. 

All  this  photometric  work  has  gone  uninterruptedly  forward  with  the 
aid  of  special  photometers  ingeniously  devised  for  the  purpose  by  Pro- 
fessor Pickering. 

The  observation  of  the  eclipse  of  Jupiter's  satellities  has  long  been 
regarded  as  important,  not  only  in  determining  the  motions  of  the  sat- 
ellities themselves,  but  also  in  ascertaining  the  velocity  of  light.  It 
is  obvious  that  the  observation  of  the  disappearance  or  reappearance 
of  a  satellite  is  necessarily  a  photometric  observation,  and,  therefore, 
that  the  subject  is  one  to  which  improved  means  of  photometric  research 
are  peculiarly  applicable.  But  previous  to  Professor  Pickering's  under- 
taking, uo  one  appears  to  have  recognized  the  advantages  resulting 
from  the  use  of  the  photometric  apparatus  in  the  observation  of  these 
eclipses.  Recently,  however,  these  advantages  have  been  recognized  in 
France,  and  researches  similar  in  character  to  those  of  Professor  Pick- 
ering have  been  undertaken  there. 

It  is  not  to  be  expected  that  the  observations  of  the  eclipses  made  at 
the  Harvard  College  Observatory  will  be  fully  reduced  and  published 
until  they  have  been  continued  through  a  complete  revolution  of  Jupiter 
(about  twelve  years).  The  first  observation  of  this  sort  was  made  on  the 
23d  of  June,  1878.  Up  to  the  beginning  of  the  present  3'ear,  the  total 
number  of  eclipses  observed  was  three  hundred  and  fifty ;eiq;Ut,j  tUktY- 


•  • 
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nine  of  which  had  occurred  since  October,  1885.  The  accuracy  with 
which  ap  eclipse  of  the  first  satellite  c<an  be  observed  appears  from  the 
preliminary  reductions  to  be  very  satisfactory,  the  probable  error  seem- 
ing to  be  less  than  a  second  of  time.  The  eclipses  of  the  three  outer 
satellites  will  furnish  results  nearly  as  useful,  since  the  greater  number 
of  comparisons  obtained  during  each  eclipse  compensates  to  a  consider- 
able extent  for  the  comparative  slowness  of  the  changes  in  the  bright- 
ness of  the  object  observed. 

The  meridian  photometer  of  Professor  Pickering  was  first  brought 
into  use  in  the  summer  of  1879.  The  work  of  determining  by  the  aid 
of  this  instrument  the  relative  brightness  of  the  stars  which  are  visible 
to  the  naked  eye  was  begun  on  the  25th  of  October  of  that  year,  and 
was  continued  through  seven  hundred  series  of  observations,  four 
thousand  two  hundred  and  sixty  stars  being  included  in  the  catalogue. 
The  total  number  of  comparisons  made  was  ninety-four  thousand  four 
hundred  and  seventy-six,  four  comparisons  constituting  a  complete  ob- 
servation. These  results,  together  with  an  extended  discussion  of  the 
estimated  magnitudes  obtained  for  the  same  stars  by  careful  observers, 
as  well  as  the  results  of  previous  photometric  determinations  of  their 
relative  brightness,  were  published  in  Volume  XIV  of  the  Annals  of 
the  Observatory. 

The  success  of  this  photometer  led  Professor  Pickering  to  have  a 
larger  instrument  constructed,  of  the  same  kind,  but  which  could  be 
applied  .to  the  measurement  of  telescopic  stars.  Tlie  new  photom- 
eter has  given  perfect  satisfaction,  and  has  enabled  the  brightness  of 
stars  to  the  ninth  magnitude  to  be  me^isured  with  a  deviation  from  ac- 
curacy not  exceeding  a  tenth  of  a  magnitude.  Moreover,  stars  can  be 
measured  with  this  instrument  at  the  rate  of  forty  stars  an  hour  for  an 
entire  evening;  and,  under  favorable  conditions,  even  one  star  a  minute 
may  be  thus  measured.  During  the  year  188G  two  hundred  and  nine 
series  of  measurements  were  made  by  Professor  Pickering  and  his  as- 
sistant, the  total  number  of  separate  photometric  comparisons  being 
fifty-nine  thousand  eight  hundred.  In  1885  fifty  thousand  such  com- 
parisons were  made,  and  in  1884  twenty-seven  thousand  five  hundred. 
A  comparison  of  the  Cambridge  results  with  those  obtained  at  Pulkowa 
shows  that  the  average  deviation  of  a  measurement  of  the  difference  in 
brightness  between  two  stars  observed  at  both  places  does  not  exceed 
one  tenth  of  a  magnitude.  The  principal  work  of  the  meridian  photom- 
eter, the  revision  of  the  Durchmusterung  magnitudes,  is  now  api)roach- 
ing  completion,  nine  tenths  of  the  observations  having  already  been 
made. 

It  would  seem  to  be  manifest  from  the  facts  above  enumerated  that 
practical  stellar  photometry  has  now  been  carried  on  for  the  first  time 
by  Professor  Pickering  to  that  extent  and  with  that  completeness 
which  are  requisite  to  give  it  general  interest  and  importance. 

//.  The  r^fgrUfist,  id vas tig<ations  in  stellar  photography,  which  were 
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undertaken  by  Professor  Pickering,  were  began  in  1882,  with  the  aid 
of  a  grant  from  the  Riimford  fund  of  the  American  Academy.  They 
have  been  continued  subsequently  by  an  appropriation  made  in  Juno, 
1885,  from  the  Bache  fund  of  the  National  Academy.  The  work  which 
had  been  done  in  this  direction  has  been  summarized  as  follows: 

The  present  research  was  nndertakeu  in  1882,  with  a  lens  having  an  apertare  of 
only  2^  inches.  It  was  shown  that  photography  could  be  used  ad  a  means  of  forming 
charts  of  largo  portions  of  the  sky,  aud  of  determining  the  light  and  color  of  stars  in 
all  portions  of  the  heavens.  Photographs  of  the  trails  of  close  polar  stars  no  brighter 
than  the  eleventh  magnitude  wore  obtained  without  clock-work.  In  1885  the  investi- 
gation was  resumed  with  a  telescope  having  an  aperture  of  8  inches.  With  this,  one 
hnndreil  aud  seventeen  stars  within  one  degree  of  the  pole,  one  of  them  no  brighter 
than  the  fourteenth  magnitude,  left  trails.  The  average  deviation  of  the  measures  of 
the  brightness  of  these  stars  on  differcut  photographs  was  less  than  a  tenth  of  a  mag- 
nitude; a  greater  accordance  than  is  given  by  any  other  photographic  method.  A 
similar  result  was  obtained  from  the  Pleiades,  of  which  group  over  fifty  left  trails. 
Similar  trails  are  now  being  obtained  of  the  stars  north  of  —30*-'  in  all  right  ascensions. 
This  work  began  in  the  autumn  of  188r>,  at  23^,  aud  has  already  been  completed  for 
more  than  half  of  the  sky.  By  photographing  on  the  same  plate  polar  stars  near  their 
apper  and  lower  culminations,  material  has  been  accumulated  for  determining  the 
atmospheric  absorption  each  night  of  observation. 

A  study  has  been  made  of  the  application  of  photography  to  the  transit  instrument. 
Measurements  of  the  trails  show  that  the  time  of  a  star's  transit  may  bo  determined 
from  its  trail,  with  an  average  deviation  of  0.03  second,  which  is  about  half  the  cor- 
responding deviation  of  eye  observations. 

Charts  may  be  coustnictedr)^  square,  having  the  same  dimensions  as  those  of  Peters 
and  Chacomac.  A  single  exposure  of  one  hour  iH  reijuired,  aud  it  is  not  necessary 
that  the  observer  should  remain  with  his  eye  at  the  telescope  to  correct  the  errors  of 
the  clock.  Miscellaneous  observations  have  been  secured  of  the  Pleiades,  of  the  neb- 
ula in  Orion,  of  Jupiter's  satellites,  aud  of  various  other  objects. 

III.  Stellar  spectrum  photography,  in  which  Professor  Pickering  has 
achieved  his  most  marvelous  results,  was  undertaken  by  iiim  first  in 
1885,  upon  a  plan  entirely  novel.  Two  imi>ortant  features  of  advantage 
were  possessed  by  the  new  arrangement.  The  first  consisted  in  placing 
the  prism  in  front  of  the  object-glass;  a  plan  already  suggested  by 
Franuhofer,  and  tried  for  eye  observations  by  Secchi.  The  second  con- 
sisted in  placing  the  refracting  edge  of  the  prism  parallel  to  the  motion 
of  the  star;  L  e.,  if  the  star  were  on  the  meridian,  the  refracting  edge 
would  be  horizontal,  and  the  spectrum  north  and  south.  The  first  de- 
vice gives  not  only  an  enormous  increase  of  light,  but  renders  it  possi- 
ble for  the  stars  over  the  entire  field  to  impress  their  spectra  upon  the 
plate.  Hence,  while  previous  observers  have  been  able  to  photograph 
but  one  star  at  a  time,  and  have  not  obtained  satisfactory  results  from 
stars  fainter  than  the  second  or  third  magnitude,  Professor  Pickering 
has  often  obtained  more  than  a  hundred  spectra  on  a  single  i)late,  many 
of  them  of  stars  not  brighter  than  the  seventh  or  eighth  magnitude. 
By  means  of  the  second  device,  the  necessary  width  of  the  si>ectrum 
is  secured.  If  clock- work  were  employed,  the  spectrum  of  a  star  would 
be  a  line  too  narrow  to  show  any  details.    Formerly,  a  cyUudtvc»il  to\a 
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was  used  to  widen  the  spectrum  ;  but  by  placiug  the  prism  as  above,  and 
by  suitably  varying  the  rate  of  the  clock,  any  desired  width  can  be 
given  to  the  spectrum,  simply  by  the  motion  of  the  star  itself.  One 
millimeter  was  found  to  be  the  best  width. 

The  first  experiments  were  made  in  May,  1885,  by  placing  a  30^  prism 
in  front  of  a  lens  of  2J  inches  aperture.  No  clock-work  was  used,  the 
spectra  being  formed  of  the  trails  of  the  stars.  In  the  spectrum  of  the 
pole  star  over  a  dozen  lines  could  be  counted,  and  in  that  of  ix  Lyra) 
the  characteristic  lines  were  shown  very  clearly  with  an  exposure  of 
only  two  or  three  minutes.  In  the  fall  of  1885,  two  prisms  were  obtained 
20  centimeters  in  clear  aperture,  and  having  angles  of  5^  and  15^  re- 
spectively. These  could  be  placed  in  front  of  the  object-glass  of  the 
8-inch  photographic  telescope.  With  this  apparatus,  systematic  opera- 
tions were  begun.  The  research,  however,  proved  too  large  for  the 
Bache  appropriation.  Whereupon,  Mrs.  Henry  Draper  came  forward 
early  in  1886,  and  generously  offered  not  only  to  defray  the  ex[)enses  of 
the  investigation  as  a  memorial  to  Dr.  Draper,  but  to  put  at  Professor 
Pickering's  disposal  the  11-inch  contractor,  with  its  photographic  cor- 
rector, with  which  Dr.  Draper  had  taken  many  of  his  later  stellar  spec 
trum  photographs.  The  investigation  was  thereupon  extended  by  l^ro 
lessor  Pickering  and  divided  into  three  parts.  The  first  included  a 
general  survey  of  stellar  spectra,  each  spectrum  being  photographed 
with  an  exposure  of  not  less  than  five  minutes.  These  i)hotographs 
generally  exhibited  the  spectraof  all  stars  brighter  than  the  sixth  mag- 
nitude with  sufficient  distinctness  for  measurement.  The  second  re- 
search related  to  a  determination  of  the  spectra  of  the  fainter  stars. 
Each  photograph  taken  received  an  exposure  of  one  hour,  so  that  the 
spectra  of  all  the  stars  not  fainter  than  the  eighth  or  ninth  magnitude, 
and  included  in  a  region  ten  degrees  square,  were  represented  upon 
the  i)late.  For  both  these  investigations,  the  8  inch  Bache  photo- 
graphic telescope  was  employed.  The  third  research  related  to  a  wuvco, 
detailed  study  of  the  spectra  of  the  brightest  stars.  For  this  work, 
the  Henry  Draper  11-inch  corrected  refractor  was  used,  Mrs.  Draj)er 
having  provided  a  small  observatory  for  it  in  Cambridge,  and  also  the 
mounting.  Four  prisms  were  constructed,  each  of  15^,  of  whicli,  three 
had  a  clear  aperture  of  nearly  11  inches,  the  fourth  being  somewhat 
smaller,  the  whole  weighing  more  than  a  hundred  pounds,  and  occupy- 
ing a  cubic  foot  of  space. 

The  results  already  attained  in  these  three  directions  have  been  sat- 
isfactory. In  the  first  research,  the  first  cycle  covering  the  entire  sky 
from  zero  to  twenty-four  hours  of  right  ascension  has  been  completed. 
This  cycle  contains  two  hundred  and  fifty-seven  plates,  all  of  which 
have  been  measured  and  a  large  part  of  the  reduction  completed.  1  jgh  t 
thousand  three  hundred  and  thirteen  spectra  have  been  measured  on 
them,  nearly  all  of  which  have  been  identified,  and  the  places  of  a 
/reenter  porWow  of  the  stars  brought  forward  to  the  year  1900  and  en- 
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tered  in  catalogae  form.  In  tho  second  cycle,  which  will  complete  the 
work,  sixty-four  plates  have  been  taken,  of  which  fifty-one,  including 
two  thousand  nine  hundred  and  seventy-four  spectra  have  been  meas- 
ured and  Identified.  In  the  second  research,  which  has  been  carried 
on  in  the  intervals  when  the  telescope  was  not  needed  for  other  pur- 
poses, ninety-nine  plates,  with  the  exposure  of  an  hour,  have  been  ob- 
tained, on  which  four  thousand  four  hundred  and  forty-two  8i)ectra 
have  been  measured ;  in  one  case,  over  three  hundred  spectra  beiug 
shown  on  a  single  plate.  In  both  these  researches,  taken  together,  fif- 
teen thousand  seven  hundred  and  twenty-nine  spectra  of  bright  and 
faint  stars  have  been  measured.  In  the  third  research,  the  first  results 
of  which  were  obtained  in  October  last,  a  considerable  number  of  ex- 
cellent iihotographs  have  been  obtained,  the  results  of  which  can  be* 
stated  only  after  a  long  series  of  measurements  and  a  careful  reduction 
and  discussion  of  them.  Some  points  of  interest,  however,  are  shown 
on  in8i)ection.  A  photograph  of  a  Cygni,  taken  November  2G,  188G, 
shows  that  the  H  line  is  double,  its  two  components  having  a  difference 
in  wave-length  of  about  one  ten-millionth  of  a  millimeter.*  A  photo- 
graph of  Omicron  Ceti  shows  that  the  lines  G  and  H  are  bright,  as  are 
also  four  of  the  ultra-violet  lines,  characteristic  of  spectra  of  the  first 
type.  The  H  and  K  lines  in  this  spectrum  are  dark,  showing  that  they 
probably  do  not  belong  to  that  series  of  lines.  The  star  near  X'  Ononis, 
discovered  by  Gore  in  December,  1885,  gives  a  similar  spectrum,  which 
affords  additional  evidence  that  it  is  a  variable  of  tho  same  class  as  O. 
Ceti.  Spectra  of  Sirius  show  a  large  number  of  faint  lines  beside  the 
well-known  broad  lines. 

Professor  Pickering  has  also  devised  a  new  method  of  enlarging  these 
original  i>hotographs,  which  also  removes  the  inequalities  in  density  in 
the  negatives,  appearing  as  bands  parallel  to  the  length  of  the  spectrum. 
A  cylindrical  lens  is  placed  close  to  the  enlarging  lens,  with  its  axis 
peri)endicular  to  the  spectrum  lines.  In  this  way  the  length  of  the 
spectrum  is  increased  only  five  times,  while  its  width  is  increased  nearly 
one  hundred,  t.  e.,  from  one  millimeter  to  about  four  inches.  This  ar- 
rangement greatly  reduces  the  ditticulty  arising  from  the  feeble  light  of 
the  star. 

Until  very  lately,  the  spectra  in  the  original  negatives  were  made  very 
narrow,  since  otherwise,  tho  intensity  of  the  starlight  would  have  been 
]U8uf!icient  to  produce  the  proper  decomposition  of  the  silver  particles. 
The  enlargement  being  made  by  daylight,  the  vast  amount  of  energy 
then  available  is  controlled  by  the  original  negative,  the  action  of 
which  may  be  compared  to  that  of  a  telegraphic  relay.  The  copies, 
therefore,  represent  many  hundred  times  the  original  energy  received 
from  the  stars. 

The  deed  of  trust  under  which  this  committee  is  acting  provides  "  that 

*  It  has  long  been  known  tbat  the  H  line  is  also  doable  (bright)  in  tho  spectram  of 
fbe  9ohir  chromosphere. 
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the  investigation  for  which  it  (the  Henry  Draper  me(l<al)i8  awarded, 
or  the  completed  publication  thereof,  shall  have  been  made  since  the 
time  of  the  last  preceding  award  and  presentation  of  said  medal." 
In  consequence,  the  committee  recommends  the  award  to  Professor 
Pickering,  for  the  specific  investigations  in  stellar  photometry  and  pho- 
tography above  mentioned,  which  have  been  made  since  the  month  of 
April,  1885,  the  time  of  the  last  preceding  award  and  presentation  of 
said  medal.  This  comprises,  it  is  believed,  the  whole  of  the  photo- 
graphic work  done  at  the  Harvard  College  Observatory,  and  a  large 
and  important  part  of  the  photometric  work. 

In  the  opinion  of  the  committee.  Professor  Pickering  has  displayed 
in  these  researches  a  skill,  ingenuity,  and  vigor  which  entitle  him  to 
an  honorable  place  among  the  scientific  men  of  our  own  or  any  pre- 
vious age. 

All  of  which  is  respectfully  submitted. 

George  F.  Barker, 

WOLCOTT  GiBBS, 

Simon  Newcomb, 
Charles  A.  Youno, 
Arthur  W.  Wright, 
Committee  on  the  Henry  Draper  Medal. 

Washington,  D.  C,  April  21, 1887. 

REPORT  OP    the  committee   ON    THE  J.  LAWRENCE  SMITH  MEDAL. 

To  the  National  Academy  of  Sciences  : 

In  recognition  of  his  eminent  services  in  the  investigation  of  the 
origin  of  meteors,  the  Academy,  upon  the  unanimous  recommendation 
of  the  committee  on  the  Lawrence  Smith  medal,  has  awarded  the  first 
gold  medal  of  this  foundation  to  Prof.  Hubert  Newton,  of  New  Haven. 
The  report  of  the  committee  is  as  follows : 

Professor  Newton's  study  of  the  subject  has  extended  over  a  long 
series  of  years,  and  has  led  to  results  of  very  great  popular  interest  as 
well  as  scientific  importance.  Meteors,  in  the  sense  in  which  the  word 
is  now  used,  have  from  the  remotest  ages  attracted  the  attention  of 
mankind.  Observations  of  greater  or  less  value  have  long  been  accu- 
mulating. Chemists  had  shown  that  meteoric  bodies  which  fell  upon 
the  earth  contained  no  element  not  already  known  as  a  constituent  of 
the  crust  of  the  earth,  but  astronomy  had  not  yet  brought  the  wan- 
derers of  the  heavens  into  a  system,  and  shown  that  they  are  moving 
in  definite  orbits,  and  are  not  distributed  by  chance  in  the  celestial 
spaces.  Professor  Newton's  first  paper  was  published  in  1860,  and  was 
succeeded  by  a  number  of  others. 

From  a  careful  analysis  of  the  early  observations  of  the  Arabo,  going 
back  to  the  year  903,  as  well  as  of  modern  observations,  Professor  New- 
Um  showed  that  the  Qonq^tion  between  the  November  star-showers  of 
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1799  and  1833  had  been  concealed  by  the  fact  that  the  day  of  the  shower 
was  moving  from  October  12,  A.  D.  902,  to  November  13,  1833.  The 
shower  was  thus  traced  back  over  nine  hundred  years,  and  the  persist- 
ence of  the  thirty-three  year  period  wa3  distinctly  shown.  It  was  also 
proved  that  the  paths  in  which  the  meteors  are  moving  about  the  sun 
luost  be  one  of  five  sharply-defined  orbits.  A  method  of  deciding  which 
of  these  was  the  true  one  was  suggested.  Professor  Adams,  of  Cam- 
bridge (England),  then  showed  in  the  manner  indicated  which  orbit  was 
the  correct  one,  and  so  prepared  the  way  for  proving  beyond  question, 
as  soon  as  Oppolzer  published  the  orbit  of  the  comet  of  1886,  that  this 
comet  and  the  November  meteors  belonged  to  one  system.  Schiaparelli 
had  first  shown  that  the  August  meteors  belonged  to  the  same  system 
as  another  comet. 

In  a  memoir  on  shooting-stars,  published  in  the  memoirs  of  the  Na- 
tional Academy  (read  August  0,  1804),  l^rofessor  Newton  for  the  first 
time  proved  that  the  orbits  of  these  bodies  are  not  approximately  cir- 
cular like  those  of  the  planets,  but  that  they  resemble  more  the  para- 
bolic orbits  of  comets.  This  was  the  first  step  toward  the  establishment 
of  a  relationship  between  comets  and  meteors.  In  the  same  memoir, 
Professor  Newton  undertook  to  show  how  many  shooting-stars  enter 
the  air  each  day.  The  result  of  the  discussion  was  the  number  7,500,000, 
but  later  observations  increase  this  number  materially,  and  perhaps 
even  double  it.  Another  interesting  and  suggestive  question  also  con- 
sidered was  this — as  the  earth  moves  round  the  sun,  how  thickly  filled 
with  meteorites  is  the  spjice  which  it  traverses  ?  To  this  question  the 
answer  given  is,  as  a  first  approximation,  13,000  in  each  unit  of  space 
of  the  size  of  the  earth  itself. 

In  a  subsequent  paper,  Professor  Newton  made  an  attempt  to  deter- 
mine whether  comets  come  originally  from  the  solar  system  or  from  out- 
side of  it.  The  investigation  was  based  upon  observed  facts,  and  the 
results  obtained  are  still  under  consideration  by  astronomers.  The 
argument  that  the  meteoric  stones  of  our  cabinets  were  all  fragments  of 
comets  was  again  brought  out  in  a  lecture  delivered  at  the  Sheffield 
Scientific  School.  This  again  was  followed  b}^  a  paper  on  the  effect 
upon  the  earth's  velocity  produced  b}'  small  bodies  passing  near  the 
earth.  In  this  paper  it  is  shown  that  while  small  bodies  which  pass 
near  the  earth  but  do  not  meet  it  have  a  real  effect  in  stopping  the  earth 
or  the  moon,  this  effect  is  much  too  small  to  be  sensible. 

In  a  discussion  of  the  Biela  meteors  of  November  27,  1885,  Professor 
Newton,  among  other  facts,  brought  out  the  very  interesting  and  im- 
portant one  that  the  meteors  left  the  comet  since  1840,  and  that  the  dis- 
integration of  the  comets  furnishing  meteor  streams  is  a  more  rapid 
process  than  has  been  usually  supposed.* 


*  In  a  paper  read  before  the  National  Acadeuiy  of  Sciencos,  April  10,  188H,  Professor 
Kewton  has  farther  established  the  following  propositions  : 
(1)  The  meteorites  which  we  have  in  our  cabinotS;  an4  which  were  9eep  to  ^a^l, 
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In  the  judgment  of  the  committee  these  reseaiclies  are  of  a  very  liigh 
order  of  merit  and  of  interest. 

WOLCOTT   GiBTJS, 

George  J.  Brush, 
Hapiiael  Pumpelly, 

ASAPn   II ALL, 

Lewis  M.  ErxiiERFURD, 
Committee  on  the  J,  Lawrence  JSmith  MedaL 

treasurer's  report. 

The  treasurer  presented  the  following  report,  which  had  been  exam- 
ined by  the  auditing  committee,  Messrs.  Meigs,  Hague,  and  Abbe,  and 
approved  : 

L   General  ac<;ount,  April  20,  lt?87,  to  April  17,  IBS':?. 

RKCPIPT8 

Balance  April  20, 1867 .«;l(>7.  4G 

Fees  for  18H7 4^*0.00 

Interest  on  §500  District  of  Columbia  bonds,  ^.(Jr)  per  cent if^.26 

Expenses, opium  committee,  refunded r*'X27 

Total  receipts 748.t>t» 

DISBUHSEMENTS. 

Recording  secretary .^^T).  00 

Lunches,  April  meeting 100.  UO 

Filling  diplomas r>.  iio 

Printing  constitution :50,  oO 

Rent  of  safe  in  vault If).  00 

Expenses  of  committee,  opium  examination h;].  *27 

Secretary's  account,  stationery,  etc 17.  00 

Expenses  of  meeting  in  New  York 17.*).  10 

Printing  notices I?.  7r) 

Postage  account r».  OO 

Printing  memoirs 0').  50 

Printing  circulars 8.  00 

Printing  blanks  for  tax  and  envelopes 2.  00 

Total  expenditures r>:r>.  43 

Balance  on  hand  April  17,  188H -Jlii.SG 

Available  balance 70*^.  oO 

were  originally  (iis  a  class,  and  with  a  very  HmaU  nunil.cr  <»f  ixccplioDb)  iiiox  lug 
around  the  sun  in  orbits  that  had  inclinations  less  than  DO  ;  tliat  is,  tlieir  motions 
were  direct  and  not  retrograde. 

(2)  The  reason  why  wo  have  only  this  class  of  stones  in  our  cnllections  is  not  one 
wholly  or  even  mainly  dependent  on  the  habits  of  men,  nor  on  the  tin»es  when  men 
are  out  of  doors,  nor  on  the  places  where  men  live,  nor  on  any  other  principle  of  se 
lection  acting  at  or  after  the  arrival  of  the  stones  at  the  ground.  Eitlicr  the  stones 
which  are  moving  in  the  solar  system  across  the  earth's  orbit  move  in  general  in  direct 
orbits,  or  else,  for  some  reason,  the  stones  which  move  in  retrograde  orbits  do  not  iu 
general  come  through  the  air  to  the  ground  iu  solid  form. 

(3)  The  perihelion  distances  of  nearly  all  the  orbits  in  which  these  stones  moved 
were  aot  Jcsa  tbaa  0,5,  uor  more  than  1.0,  the  earth's  radius-vector  being  unit^-. 
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2.   The  liache  Ir  nut  fund. 
KKCKIPTS. 

Balanco  on  hand  April  20,  18H7 $*2,:jr)0.73 

Interest ou  $42,100  Dnited  States  bonds  at  4^  per  cent    1,81)4.48 

Int4*.re«t  on  $3,850  United  States  bonds  at  4  ])er  cent 154.00 

Interest  ou  $1,500  District  of  Cohiuibia  bonds  at  3.65  per  cent 54. 74 

ToUl  receipts 4,453.115 

DISHCKSKMKNTS. 

Professor  Newcomb,  ]diotograp1iing  eclipse  of  snn  in  Japan $2, 0(K).  00 

Professor  Miclielson,  determining  tbo  velocity  of  light 500.00 

Aofessor  Gibbs,  action  of  cbciuical  coniponnds  on  animal  sys- 
tem         :;01.50 

Tax  on  Missonri  lands 3.0:$ 

Total  exiMsuditures 2, 805. 13 

Balance,  April  17,  1888 1. 048.82 

District  of  Columbia  bonds,  $1,000  at  117 1,755.00 

Total  assets 3,403.82 

Outstanding  order  for  Prof.  S.  P.  Langley 2, 500.  UO 

Outstanding  order  for  Prof.  Wolcott  Gibbs GU8. 50 

Total 3,108.50 

Available  balance 205.32 

3.  The   Watson  trust  fund. 

RKCEIPTS. 

Balance, April 20, 1887 .<^l,41o.05 

Interest  on  86,200  4^  per  cent,  bonds 279.00 

Interest  on  $850  4  per  cent,  bonds :i4. 00 

Dividend  from  Michigan  Mutual  Insurance  Company A{\\).  00 

Total  receipts 2,197.05 

4.  The  Henry  Draper  medal  fund. 

RECEIPTS. 

Balance  April  20,  1887 $568.54 

Interest  on  $5,000  4  )>er  cent.  United  States  bonds 200. 00 

« 

Total  receipts 768.54 

DlSHURSEMENTtJ. 

T.C.  Chaplain, Pickering  medal 202.90 

Balance  April  17,  1888 , 565.64 

5.  The  J,  Lawrence  Smith  medal  fund. 

RECEIITS. 

Balance  April  20,  1887 818.00 

Interest  on  $7,200  4^  per  cent,  bonds  :J24.  00 

Total  receipts 1,142.00 

8.  Mis.  la? 2 
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DISBUKSEMKNTS. 

T  C.  Chaplain,  Newton  medal $Ji02.90 

Balauco  April  17,  ISS-J 939.10 

John  S.  Billings,  Treasurer  Xaiional  Academy  of  Sciences. 

The  followiDg  report  of  the  committee  appointed  to  examiue  the  se- 
curities held  by  the  Academy  was  read  and  approved. 

Washington,  1).  C,  April  18,  1888. 

The  committee,  Metwrg.  Remscu  and  Wright,  appoiuted  to  examine  the  securities 
in  the  hands  of  the  treasurer,  report  that  they  have  examined  the  said  securities  and 
find  that  they  are  as  follows:  ^ 

1.  General  Jund, 
District  of  Columbia  3. 65  bonds $500.00 

2.  Bache  trust  fund. 

United  States  4^  per  eent.  bonds,  registered $42, 100 

United  States  4  per  cent,  bonds,  registered 3, 850 

Davenport  ti  per  cent,  bonds,  coupon 1,000 

Philadelphia  6  per  cent,  bonds,  registered GOO 

47,550 
Deed  for  160  acres  of  Missouri  lauds  to  A.  D.  Bache,  not  transferred  to  the  Academy. 

3.  Invested  income  of  the  Bache  fund. 

District  of  Columbia  3.65  bonds $1,500 

4.  Joseph  Henry  fund. 

An  agreement  with  the  Pennsylvania  Company  fur  insurance  on  lives  and 
granting  annuities,  as  to  the  final  disposition  of  the  Joseph  Henry  fund  of 
$40,000.  The  above  will  not  be  available  until  the  decease  of  all  of  Pro- 
fessor Henry's  children. 

5.    Watson  trust  fund. 

United  States  4|  per  cent,  bonds,  registered $6, 200 

United  States  4  per  cent,  bonds,  registered 850 

Certificate  for  134  shares  of  the  capital  stock  of  the  Michigan  Life 

Insurance  Company 6,700 

13, 750 
6.  Henry  Draper  Medal  fund. 

United  States  4  iier  cent,  bonds,  registered 5, 000 

Deed  of  trust  of  Mary  Anna  Palmer  Draper  to  the  National  Academy  of 

Sciences. 

7.  J.  Lawrence  Smith  Medal  fund. 

United  States  4^  per  cent,  bonds,  registered 7, 200 

Deed  of  trust  of  Sarah  Julia  Smith  to  the  National  Academy  of  Sciences. 

Amount  of  available  securities 75,.^>00 
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CONSTITUTIONAL  AMENDMENT. 

The  pending  amendment  to  Article  Vl,  section  1,  of  the  constitntioU| 
was  adopted,  as  follows: 

All  inyeBtments  shall  be  made  by  the  treasurer,  in  the  corporate  nameof  the  Acad- 
emy, in  stocks  of  the  United  States;  or,  with  the  approval  of  the  coancil,  in  State 
bonds,  or  first-tuortgage  bonds,  or  real  estate.  The  treasurer  shall  have  authority, 
with  the  approval  of  the  council,  to  sell  and  transfer  any  United  States  bonds  held 
by  him  in  the  corporate  name  of  the  Academy. 

NEW  RULE. 

The  following  new  mle  was  adopted : 

ft 

At  least  sixty  days  before  the  election  the  members  signing  the  nomination  should 
furnish  the  home  secretary  with  a  sufficient  number  of  printed  copies  of  the  list  of  the 
more  important  works  of  the  nominee,  to  enable  the  secretary  to  furnish  a  copy  to 
each  member  of  the  Academy. 

The  recommendation  of  the  president  to  renumber  and  rearrange  the 
rales  so  as  to  bring  matters  on  the  same  subject  together  was  referred 
to  the  council,  with  power  to  act. 

NEW  MEMBERS. 

The  following  new  members  were  elected:  Messrs.  G.  Brown  Ooode, 
Albert  A.  Michelson,  and  Seth  C.  Chandler. 

NOMINATIONS. 

Thirteen  nominations  for  membership  in  the  Academy  were  read. 

DEATH  OF  MEMBERS. 

The  president  announced  the  death,  since  the  last  meeting,  of  Prof. 
Asa  Gray,  and  of  Dr.  Ferdinand  V.  Hayden. 

The  following  members  were  appointed  to  prepare  biographical  mem- 
oirs: 

Of  Prof.  Asa  Gray,  Professor  Farlow. 

Of  Dr.  F.  V.  Hayden,  Prof.  Joseph  Leidy. 

The  president  brought  before  the  Academy  an  invitation  from  the 
University  of  Bologna,  requesting  that  a  delegate  be  sent  to  represent 
the  Academy  at  the  eight  hundredth  anniversary  of  that  institution. 
This  celebration  was  to  be  held  in  June,  1888. 

It  was  moved  and  adopted  that  the  matter  be  referred  to  the  presi- 
dent, with  power  to  act. 

The  president  subsequently  appointed  Dr.  S.  Weir  Mitchell  as  dele- 
gate to  represent  the  Academy  on  this  occasion. 

It  was  moved  and  adopted  that  the  home  secretary  be  requested  to 
present  the  thanks  of  the  Academy  to  the  Cosmos  Club  for  courtesies 
extended  during  the  present  session. 

The  Academy  adjourned  April  20, 1888,  to  meet  in  New  Haven,  Conn., 
November  13, 1888. 
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SCIENTIFIC  SKSSION. 
Held  in  New  Haven,  Conn.,  Novkmbeu  13  to  15,  1888. 

A  scientific  session,  for  the  reading  of  papers  only,  having  been  called 
by  the  council,  as  annoaced  at  the  April  session,  the  Academy  met  in 
the  north  hall  of  the  Sheffield  Scientific  School,  New  Haven,  Conn.,  on 
November  13,  1888.  The  meetings  were  continued  on  the  14tU  and 
15th. 

The  president.  Prof.  O.  0.  Marsh,  presided. 

The  following  members  were  present  during  the  session : 


Billings, 
Brewer, 
Brush, 

Chandler,  C.  F. 
Chandler,  S.  C. 
Cook,  G.  H. 
Cope, 

Dana,  E.  S. 
Dana,  J.  D. 


Gibbs,  J.  W.     Marsh, 
Gibbs,  W.         Michelson, 


Gilbert, 

Gould, 

Hague, 

Hall,  A. 

Hall,  J. 

Johnson, 

Langley, 


Mitchell,  H. 

Morse, 

Newberry, 

Newton,  H.  A. 

Newton,  J. 

Packard, 

Peters, 


Powell, 

Pumpelly, 

Scudder, 

Smith, 

Trowbridge,  J. 

Verrill, 

Walker, 

Wright. 


The  following  papers  were  read  and  discussed  : 


1.  HoLDKN,  E.  S. :  The  Lunar  Eclipse,  July  22,  1888. 

2.  Boss,  Lewis  ;  preeeuted  by  A.  Hall :  The  Zone  Undertakiug  of  the  Astronomiscbe 

Gesellschaft. 

3.  LooMis,  Elias  :  The  Rain-Fall  of  the  North  Atlantic  Ocean. 

4.  Brewer,  W.  H.  :  A  Finished  Breed  of  Horses. 

5.  Gibbs,  Wolcott,  and  Hare,  Hobart  Emory  :  A  Systematic  Study  of  the  Action 

of  Detiuitely  Related  Chemical  Compounds  upon  Animals. 

6.  Newberry,  J.  S.:  The  Cretaceous  Flora  of  North  America. 

7.  Newberry,  J.  S.:  On  the  Zoological  Relations  of  some  Palipozic  Fishes. 

8.  OsBORN,  Henry  F.,  presented  by  E.  D.  Cope:  The  Evolution  of  the  Mammalian 

Molar  Teeth  to  and  from  the  Tritubercular  Type. 

9.  Lee,  L.  A.,  presented  by  A.  E.  Verrill:  Some  Scientific  Results  of  the  Albatross 

Expedition  from  Washington  to  San  Francisco. 

10.  MiCHEi^ON,  A.  A.,  and  Morley,  E.  W.:  Some  Measurements  of  Relative  Wave- 

lengths. 

11.  Dana,  E.  S.:  A  new  Mineral  from  Maine. 

12.  Peters,  C.  H.  F.:  Remarks  on  the  Expression  of  the  Law  of  Attraction  in  the 

Stellar  Systems. 
12.  Hall,  A.:  Note  on  the  Satellite  of  Neptune. 

14.  Gilbert,  G.  K.:  The  Problem  of  Soaring  Birds  (read  by  title). 

15.  Powell,  J.  W.:  The  Laws  of  Corrosion. 

ThescientiQc  session  closed  November  15,  to  meet  in  Washington,  April  16,  1889 
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SPKCI-A.il.  SESSION". 
IIeli)  in  New  Haven,  Conn.,  November  14,  1888. 

A  special  sessiou  of  the  Academy  having  been  called  by  the  coancil, 
in  accordance  with  Article  III,  section  1,  of  the  constitution,  the  Acad- 
emy convened  at  North  Sheffield  Hall,  November  14,  1888 ;  the  presi- 
dent. Prof.  O.  C.  Marsh,  presiding. 

Tiie  president  stated  that  the  object  of  the  meeting  was  to  consider 
his  annual  report  to  Congress. 

RECOMMENDATION  FROM  THE  COUNCIL. 

The  home  secretary  read  the  following  recommendation  from  the 
coancil,  which  was  adopted : 

That  the  president  be  authorized  to  present  his  annual  report  to  Con- 
gress, and  to  include  in  this  report  the  proceedings  of  the  present 
meeting. 

The  liome  secretary  also  read  the  following  statement  from  Mr.  New- 
comb,  chairman  of  the  board  of  trustees  of  the  Watson  fund : 

Washinqton,  D.  C,  October  19,  1838. 
To  the  President  of  the  National  Academy  of  Sciences : 

The  trustees  of  the  Watsou  fund  huve  voted  to  expend  a  sum  not  oxceodiug  $800, 
to  enable  Prof.  G.  C.  Comstock  to  make  a  determination  of  the  constant  of  aberration 
at  the  Madison  Observatory.  I  am  requested  to  ask  an  approval  of  this  action  by  the 
Academy. 

Very  respectfully, 

Simon  Nrwcomb. 

It  was  moved  that  this  action  of  the  trustees  of  the  Watson  fund  be 
approved.    This  motion  was  adopted  by  the  Academy. 

The  president  and  home  secretary  explained  the  condition  of  the 
printing  of  the  memoirs  of  the  Academy.  Part  I,  of  Volume  IV,  had 
been  completed,  and  would  soon  be  ready  for  distribution. 

NOMINATIONS. 

Two  nominations  for  membership  in  the  Academy  were  read. 

DEATH  OF  MEMBER. 

The  president  announced  the  death  of  Prof.  A.  n.  Worthen,  a  mem- 
ber of  the  Academy,  who  died  May  6, 1888,  at  Springfield,  111. 

Mr.  Leo  Lesquereux  was  appointed  to  prepare  the  biographical 
memoir. 

The  special  session  was  then  adjourned. 
Respectfully  submitted. 

O.  C.  Marsh, 
President  of  tlie  National  Academy  of  Sciences. 
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AN  ACT  (o  incorporate  tho  Njitioiial  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  Bouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  Louis  Agassiz,  Massacbu- 
setts ;  J.  H.  Alexander,  Maryland ;  S.  Alexander,  New  Jersey ;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts ;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
fihode  Island ;  William  Chauvenet,  Missouri ;  J.  H.  0.  Coffin,  United 
States  Naval  Academy,  Maine ;  J.  A,  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Bngelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania ;  Wolcott  Gibbs,  New  York ;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts ;  Asa  Gray,  Massachusetts ;  A.  Guyot,  New 
Jersey ;  James  Hall,  New  York  ;  Joseph  Henry,  at  large ;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts ;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania ;  J.  L.  LeConte,  United  States  Armj^ 
Pennsylvania;  J. Leidy, Pennsylvania;  J.  P. Lesley, Pennsylvania ;  M. 
P.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia ;  J.  S.  Newberry,  Ohio ;  H.  A.  Newton,  Couneciicut ; 
Benjamin  Peirce,  Massachusetts ;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Masachusetts ;  L.  M.  Rutherfurd,  New  York ;  Joseph 
Saxton,  at  large ;  Benjamin  Silliman, Connecticut ;  Benjamin  Silliman, 
junior,  Connecticut ;  Theodore  Strong,  New  Jersey ;  John  Torrej',  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky ;  Jeffries  Wyman, 
Massachusetts ;  J.  D.  Whitney,  California ;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  itfurtJier  enacted,  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  m^mb^x^^  va\vi  >i^vRy . 
B3,\d  covporatioD  hereby  constituted  shall  have  powvit  to  mA\L^  V\a  o^x^ 
oj^anizatioDy  iucludiug  its  constitution,  by  laws,  aud  tuVea  ^xid  Tei^\3\ar 
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tioDS ;  to  fill  all  vacancies  created  by  death,  resiguatiou,  or  otherwise ; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needfnl  or  nsnal  in  snch  institution, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  snch  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon  by 
any  Department  of  the  Government,  investigate,  examine,  ex^ieriment, 
and  report  upon  any  subject  of  science  or  art,  the  actual  expense  of 
snch  investigations,  examinations,  experiments,  and  reports  to  be  paid 
from  appropriations  which  may  be  made  for  the  purpose,  but  the  Acad- 
emy shall  receive  no  compensation  whatever  for  any  services  to  the 
(Government  of  the  United  States. 

Approved,  March  3, 1SG3. 


AN  ACT  to  amend  tbo  act  to  iocorporato  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Seates  of  America  in  Congress  assembled^  That  the  act  to  incorporate  the 
National  Academy  of  Sciences,  approved  March  three,  eighteen  hundred 
and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to  remove 
the  limitation  of  the  number  of  ordinary  members  of  said  Academy  as 
provided  in  said  act. 

Approved,  July  14, 1870. 

DEPABTitENT  OF  STATE,  June  10, 1882, 
True  copies. 

SEVELLON  A.  BllOWN, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Scionces  to  receive  and  hold  trnst 
fnnds  for  the  promotion  of  bcionco,  and  for  other  i)nrpo8CS. 

Be  it  enacted  by  tlie  Senate  and  Home  of  ReprcHcntatives  of  the  United 
Statss  of  America  in  Congress  aasemblcd^  Tliat  the  JS^ational  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  emi)owered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

Department  of  State,  June  24, 1884. 
A  true  copy. 
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CONSTITUTION  AND  RULES  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

As  amended  and  adopted  April  17, 1872,  and  further  amended  April  20, 1875,  April  21, 

1881,  April  19, 1882,  April  18, 1883,  and  April  19,  1888. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and  ap- 
proved by  the  President  of  the  United  States,  on  the  3d  day  of  March. 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jaly  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rales: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  mast  be  citizens  of  the  United  States. 

Seo.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the  priv- 
ilege of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  bat  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the  pub- 
lications of  the  Academy. 

Articlb  TL— op  the  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice-presi- 
dent, a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom 
shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present, 
at  the  first  stated  session  after  the  expiration  of  the  current  terms,  pro- 
vided that  existing  officers  retain  their  places  until  their  successors  are 
elected.  In  case  of  a  vacancy,  the  election  for  six  years  shall  be  held 
in  the  same  manner  at  the  session  when  such  vacancy  occurs,  or  at  the 
next  stated  session  thereafter,  as  the  Academy  may  direct.  A  vacancy 
in  the  office  of  treasurer  or  home  secretary  may,  however,  be  filled  by 
appointment  of  the  president  of  the  Academy  until  the  next  stated  ses- 
sion of  the  Academy. 

27 
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Sec.  2.  The  officers  of  the  Academy,  together  with  six  luembers  to  be 
elected  by  the  Aciuleniy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be  as- 
signed to  them  by  the  constitution  or  the  Acjidemy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
Inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council,  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  session 
next  ensuing ;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academv. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  the 
aid,  upon  committees,  of  experts  or  men  of  si)ecial  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

Tlie  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custoilian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THK  MEI:TIXGS. 

Sec.  1.  The  Academy  shall  hold  one  staled  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  jjlaces 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting  shall 
be  recorded  in  the  minutes  ;  and  the  members  present  at  any  meeting 
shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  i)ublic;  those 
for  the  trans;i^ction  of  business,  closed. 


REPORT    OF    TUE    NATIONAL    ACADEMY    OF    SCIENCES.  29 

Sec.  4.  The  stated  meetings  of  the  couucil  shall  be  held  duriug  the 
stated  or  special  sessious  of  the  Academy.  Special  meetiugs  may  be 
conveued  at  the  call  of  the  president  aud  two  members  of  the  council, 
or  of  four  members  of  the  couucil. 

Sec.  5.  Xo  member  who  has  not  paid  his  dues  shall  take  part  iu  the 
business  of  the  Academy. 

AiiTiCLE  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be  held 
separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  for  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  re- 
ceived more  votes  than  any  others  shall  be  declared  elected.  If  two  or 
more  names  have  received  the  lowest  number  of  votes  that  would  elect, 
additional  balloting  shall  be  had  for  as  many  members  as  remain  each 
time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  sesj» ion,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  o.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner :  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  received  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots ;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dretl  or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  ai)pear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
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of  each  year  held  in  Washingtou,  aiul  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  during  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  bo  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  G.  Every  member  elect  sball  accei)t  his  membership,  x>orsonally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  ^appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted  on 
by  the  Academy. 

ARTICLE  V.-OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND  RE- 
PORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be  read 
by  the  author,  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  i)aper8  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the  di- 
rection of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
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position  of  tlie  Goverument,  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  reiiort  to  be  presented  to  Congress  shall  be  pro- 
pared  by  the  president,  and  before  its  presentation,  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Seg.  7.  Medals  and  prizes  may  be  established,  and  the  means  of  be- 
stowing them  accepted  by  the  Academy,  upon  the  recommendation  of 
the  council,  b^^  whom  all  the  necessary  arrangements  for  their  estab* 
lishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  administered  by  the  Academy. 

Article  VI.-OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States;  or,  with 
tiie  approval  of  the  council,  in  State  bonds,  or  first  mortgage  bonds,  or 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.-OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  two-thirds 
of  the  votes  cast,  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 

RTJUiES. 

I.  In  the  absence  of  any  ofiicer,  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected  by  a  plurality 
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of  raembers  present,  to  fissist  the  home  8ecret«ary  in  keeping  the  records 
of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditiug 
C/Ommittee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  i)roperty  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be  an- 
nually appointed  by  the  president.  The  report  of  this  committee  shall 
be  presented  to  the  Academy  at  its  first  stated  session  in  each  year, 
and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members ;  to  arrange  the  business  of  each 
day ;  to  receive  the  titles  of  papers,  reports,  etc.;  and  to  arrange  the 
order  of  reading,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  ^ 
length  of  time  to  be  devoted  to  reading  of  all  papers  submitted^  and  to 
limit  the  time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings,  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice-presi- 
dent. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 
G.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  days  of  the  session,  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meetings 
shall  be  convened  at  noon. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session.  ]»ut  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 
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X.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  date 
of  their  preseutation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  that  in  which  they  were  registered,  nnless  changed  by 
consent  of  the  author. 

XL  Papers  from  persons  not  members,  read  before  the  Academy,  and 
intended  for  publication,  shall  be  referred,  at  the  meeting  at  which  they 
are  read,  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annnal  of  the  Academy  shall  be  prepared  and  published  by 
the  secretaries. 

XIII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  a 
committee  of  publication,  to  consist  of  the  home  secretary,  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIV.  The  annual  report  of  the  Acaden.y  may  be  accompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  subjects 
as  may  be  deemed  advisable,  recommending  appropriations  therefor 
when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collectious  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home  sec- 
retary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels,  or  other  proper  marks  of  similar  device,  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make  sci- 
entific investigations  at  the  request  of  departments  of  the  Government^ 
and  in  each  case  to  look  to  the  department  requesting  the  investigation 
for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  ntate  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the  can- 
didate. A  form  of  nomination  shall  be  prepared  by  the  home  secre- 
tary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  the  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  membei  of  the 
Academy. 

S.  Mis.  163-- 
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XXI.  Ballots  for  election  of  members  may  bo  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary ;  such  envelopes  will  be  oi)ened  only  by  the  tellers. 

XXII.  All  discussions  as  to  thecl  limsand  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them,  and 
presented  at  a  stated  session  of  tbe  Academy,  provided  the  same  shall 
be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1864,  the  president  is,  ex  officio, 
a  member  of  all  Government  committees  of  the  Academy. 
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ORGANIZATION  OF  THE  ACADEMY,  1888. 

Expiiatiun  of  term. 

Marsh,  O.C.,Pre«i(feii< April,  18^9. 

Newcomb,  S.,  FicePtesidmt April,  18B9. 

GiBBS,  WOLCOTT,  Foreign  Secretary April,  1892. 

Hai^l,  a..  Home  Secretary April,  18^. 

BiLLLNGS,  John  8.,  Treasurer .' April,  1893. 

ADDITIONAL  MEMBERS  OF  COUNCIL,  18hft-'89. 

Brush,  O.  J.  Meigs,  M.  0. 

Gould,  B.  A.  Pickering,  E.  C. 

Langlby,  S.  p.  Rbm6kn«  Ira. 

COMMITTEES  OF  THE  ACADEMY. 

On  Waye  and  Meant  to  Provide  a  Fund  for  the  Academy. 

Rogers,  Fairman,  Chairman,  Marsh,  O.  C. 

Chandler,  C.  F.  Mitchell,  S.  Weir. 

Pcmpelly,  R. 

On  Weigh  tSf  Mt^aeurcSf  and  Coinage, 

Barnard,  F.  A.  P.,  Chairman,  Newcomb,  S. 

GiBBS,  WoLCOTT.  Nkwton,   FT.  A. 

Hilgaud,  J.  E.  Peirce.  C.  S. 

Meigs,  M.  C.  Trowbridge,  W.  P. 

On  the  Election  of  Fortign  Associates, 

GiBBS,  WoLCOTT,  Chairman,  Gould.  B.  A. 

Daxa,  J.  D.  Hall,  A. 

Newcomb.  S. 

On  Reserving  Public  Lands  on  and  near  Mount  JVhitneUj  California, 

for  Scientific  Purposes, 

Langley,  S.  p.,  Chairman.  Jrewer,  W.  H. 

Powell.  J.  W. 

On  Publication, 

Tar.  Home  Secretary.  Coffin,  J.  H.  C. 

BiLUKOs,  J.  8.  Newcomb,  8. 

Powell,  J.  W. 
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On  PuhUcatio»$  of  the  Academg. 

Gill,  T. 

Om  the  Belaticm  of  the  Academy  to  the  GortmauMt. 

The  Pkesidext.  Coffin,  J.  H.  C. 

Ticr-Pke£idknt.  Hilgard,  J.  £. 

8eci!ETaries.  Meigs,  M.  C. 

Lan'glev,  S.  p.  Powell,  J.  W. 

GOVEBXMEXT  COMMITTEES. 

On  OpimMf  H87. 

REM8EX,  Ira,  Chairman.  Barker,  G.  F. 

Chandler,  C.  F. 

Oh  CloMiJicatioti  of  Smgar, 

Wright,  A.  W.,  Chairman.  Dana,  E.  8. 

Hastings,  C.  S. 

TRUST  FUNDS. 

Board  of  Direction  of  the  Bache  Fund. 

Dana,  J.  D.,  Chairman.  Hilgard,  J.  E. 

GiBRS,  W. 

Board  of  Trustees  of  the  Watson  Fund. 

Newcomh,  S.,  Chairman.  Coffin,  J.  H.  C. 

Gould,  B.  A. 

On  thf  IJrnry  Draper  Medal. 

Barker,  (}.  F.,  Chairman.  Nkwcomb,  8. 

<;iBB8,  W  Wright,  A.  W. 

Yoi'NO,  C.  A. 

On  the  J.  Lawrence  Smith  Medal. 

Oinns,  Wolcott,  Chairman.  IT  all,  A. 

Brush,  (i.  J.  PrMPELLY,  B. 

Ruth  ERFURT),  L.  M. 
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MEMBEB8  OF  TBS  NATIONAL  ACADEMY  OF  SCIENCES,  JANUARY,  1889. 


Abbe,  CLBVELAin> Washington^  D.  C. 

Abbot,  Hknbt  L.,  U.  S.  A.. Army  Buildingf  New  York, 

Allen,  J.  Asaph American  Muaeumf  New  York  City. 

Barker,  George  F 3909  Loeuai  St.,  Philadelphia,  Pa. 

Barnard,  Frederick  A.  P. New  York  City. 

Bartlktt,  William  H.  C 75  Loouit  Hill  Ave.,  Yonkers,  N.  Y. 

Bkll,   a.  Graham Washington,  D.  C. 

Billings,  John  S.,  U.  8.  A Washington,  D.  C. 

BowDiTCH,  HenryP. Cambridge, Mass. 

Brewer,  Wif^liam  H. Neto  Haven,  Conn. 

Brooks,  W.  K Johns  Hopkins  University,  Baltimore,  Md. 

Brown-Seqitard,  Charles  E Paris,  France. 

Bkush,  George  J New  Haven,   Conn. 

Chandler,  Charles  F New  York  City. 

Chandler,  Seth  C 16  Craigie  St.,  Camhr'dge,  Mass. 

Coffin,  John  H.  C  ,  U.  S.  N Washington,  D,  C. 

CoMSToCK,  Cyrus  B.,  U.  S.  A Army  Building,  New  York  City. 

Cook,  GeorgeH New  Brtin^wiek,  N.J, 

Cooke,  Josiah  P Cambridge,  Mass. 

Cope,  Edward  D 2100  Pine  St.,  Philadelphia,  Pa. 

Co ues,  Elliott '. Washington,  D.  C. 

Crafts,  James  M 59  Marlborough  St.,  Boston. 

Dalton,  J.C 43  W.  Forty-eighth  St.,  New  York  City. 

Dana,  Edward  S New  Haven,  Conn. 

Dana,  James  D New  Haven,  Conn, 

Davidson,  George San  Francisco,  Cal. 

Dutton,  Clarence E.,U.  S.  A Washington,  D.C. 

Farlow,  W.  G Cambridge,  Mass. 

Ferrei,  William I6ii  Broadway,  Kansas  City,  Mo. 

Gentii,  Frederick  A West  Philadelphia,  Pa. 

GiBBS.  Josiah  Willard New  Haven  Conn. 

Gibbs,  Wolcott Newport,  B,  I. 

Gilbert,  Grove  K..., Washington,  D.  C. 

Gill,  Theodore  N Washington,  D.  C. 

GooDE,  G.  Brown Washington,  D.  C. 

Gould,  Benjamin  A Cambridge,  Mass. 

Hague,  Arnold ...U.S.  Geological  Survey,  Washington,  D.  C. 

Hall,  Asaph,  U.  S.  N Washington,  D.  C. 

Hall,  James Albany,  N  Y. 

Hilgard,  Eugene  W Oakland,  Cal. 

HiLGARD,  Julius  E Washington,  D.  C. 

Hill,  George  W Washington,  I).  C. 

Hill,  Henry  B Cambridge,  Mass. 

HoLDEN,  Edward  S Berkeley,  Cal. 

Hunt,  T.  Sterry Montreal  Canada. 

Hyatt,  Alpheus Soc.  of  Nat.  History,  Boston,  Mass. 

Jackson, Charles  L ...Cambridge,  Mass. 

Johnson,  SamuelW NewHaven,  Conn. 
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Date  i4 
electUa. 

King,  Clarence 62  Cedar  8t,  New  York,  1876 

Laxolby,  Samuel  P WcMhingtonf  D.  C,  1876 

Leidv,  Joseph Philadelphia,  Pa.  Ib84 

Lesley,  J.  Peter 1008  Clinton  St,,  Philadelphia,  Pa.    

Lk  Conte,  JoH?f BerkeUjf,  Cal,  1878 

Le  CoNTB,  Joseph Berkeley,  Cal,  1875 

Lesquereux,  Leo 302  Fonrth  ^i,,  Columbue,  Ohio.  1864 

Loom  IS,  Eli  AS Xew  Haven,  Conn,  1^73 

LovKRlNO,  Joseph Cambridge,  Maee  1873 

Marsh,  O.  C New  Ear  en.  Conn.    1874 

Mayer,  Alfred  M Hohoktn,  N,  «/.  1872 

Meigs,  Montgomery  C,  IT.  8.  A Washington,  D.  C.  1865 

Mendenhall,  Thomas  C Terre  Haute,  Ind,  1^87 

MiciiELSON,  Albert  A Cleveland,  Ohio,  1888 

Mitchell,  Henry U.  S,  Coast  Survey,  Boeton,  Jfaen.  IticS 

Mitcueil,  S.  Weir 1524  fTalnut  St.,  PhiladelpkiA,  Pa.  1*66 

Morse,  Edward  S Salem,  Ma—.  1876 

Morton,  Henry Boboken,  N,  J.  1874 

Newberry,  J.  S New  York  City.    

Newcomb,  Simon,  U.  S.  N Waehington,  D.  C.  1869 

Nkwton,  H.  a New  Karen,  Conn.    

Newton,  John,  U.  S.  A .New  York  City.  1876 

Oliver,  James  E Ithaca,  N.  Y.  1873 

Packard,  A.  S Providence,  B.  I.  1872 

Peirce,  Charles  S U.  S,  Coaet  Survey,  FTaehington,  D.  C.  1877 

Peters,  C.  H.  F ^ Clinton,  N.  Y.  1876 

Pickering,  Edward  C Cambridge,  Maee.  1873 

Powkll,  John  W Wiuhington,  D,  C.  1880 

Pi'MPELLY,  Raphael Gibbe  Are,,  Newport,  B,  I.  1872 

Putnam,  Frederick  W Cambridge,  Maee.  1886 

Remsen,  Ira Joh  ns  Ilopkii, a  University,  Baltimore,  Md.  18'*2 

Rogers,  Fairman 147  S,  Fourth  St,,  Philadelphia,  Pa.    

Rogers,  William  A iraterville.  Me,  1885 

Rood,  Ogden  N New  York  City.  1866 

Rowland,  Henry  A Johns  Hopkins  University,  Baltimore,  Md.  Ibd 

K UTHERFURD,  LEWIS  M 175  Second  Avenue,  New  York  City.    

SCHOTT,  Chari.es  A fToshington,  D.  C.  1872 

ScuDDER,  Samuel  H Cambridge,  Mass.  li?77 

Sellers,  William 1600  Hamilton  St,,  Philadelphia,  Pa.  IK 3 

Smith,  Sidney  I New  Haven,  Conn.  Itr4 

Trowbridge,  John Cambridge,  Mass,  1K8 

Trowbridge,  Wiluam  P v New  York  City,  1^72 

Trumbull,  J.  H Hartford,  Conn,  1^72 

Vekrill,  a.  E New  Haven,  Conn,  lr72 

Walker,  Francis  A Boston,  Mass,  1878 

Wood,  Horatio  C... 1925  Chestnut  St,,  Philadelihia,  Pa.  1879 

WoRTHEN,  A.  H SpringfieJd,  lU.  1872 

Wright,  Arthur  W Nw  Haven,  Conn.  1881 

Young,  Charles  A Princeton,  N,  J.  1872 

HONORARY  MEMBERS. 

Agnssiz,  Alexander Cambridge,  Mass. 

LoxGSTRETH.  Meirs  F Derby,  Pa. 

Lyman.  Theodore Brookline,  Jfott. 
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DECEASED  MEMBERS, 

Date  of  death. 

*Aga881z,  Louis Dec.   14,1873 

*  Alexander,  J.  H Mar.     2 

'Alexander,  Stephen Juue  25 

•  Bache,  Alexander  Dallas Feb.    14 

Baird,  8.  F Aug.  19 

Barnard,  J.G May    14 

•Caswell,  Alexis Jan.     8 

*Chauvenbt,  William Dec.    13 

*Clark,  Henry  James July     1 

•Coffin,  James  H  Jan     6 

Davis,  Charles  H Feb.   Id 

Draper,  HENRr Nov.  20 

•Draper,  John  W Jan.     4 

Eads,  James  B Mar.     8 

Ei/gelmann,  George Feb.  11 

•Frazier,  John  Fries Oct.    14 

•Qabb,  William  M  May   30 

•GiLLiss,  James  Melville Feb.     9 

•Gould,  Augustus  A Sept.  15 

Gray,  Asa Jan.    30 

•GuYOT,  Arnold Feb.     8 


*Hadley,  James Aug.     1 

•Haldeman,  S.  S Sept.  20 

Hayden,  F.V Dec.   22 

'Henry,  Joseph May    13 

•Hitchcock,  Edward Feb.  27 

•HoLBROOK,  J.  E Sept.    8 

•Hubbard,  J.  S Aug.  16 

'Humphreys,  A.  A , Nov.  28 

"  KiRTLAND,  JaRED   P DcC.     10 

•Laxe,  J.  Homer — 

*Le  Coxte,  John  L Nov.  15 

•Mahan,  D.  H Sept.  U) 

Marsh,  G.  P July  23 

•Mrkk,  F.  B Dec.   21 

•Morgan,  Lewis  H Doc.   14 

"Norton,  WiLUAM  A Sept.  21 

"Pourtaleh,  L.  F July   17 

Kodgers,  John. May    5 

Rogers,  Robert  E Sept.    7 

•Rogers,  Wiluam  B. May  30 

•Saxton,  Joseph Oct.    26 

•8illim\n,  Bsnj..  Sr Nov.  24 

SiLLiMAN,  Benj.,  Jr Jan.    14 

•Smith,  J.  Lawrence  .' Oct.   12 

•Stimpson,  Wiluam May  26 

•Strong,  Theodore  Feb.    1 

•Shllivant,  W.  8 Apr.   30 

•Torrey,  John : Mar.  10 

•T<»tten,  J.  G Apr.   22 

'Tuckerman,  Edward. Mar.  15 

•Warren,  G.  K... Aug.    8 

Watson,  Jambs  C Nov,  23 
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Dateofdeilfe, 

•WiXLOCK,  Joseph Jan.    ll.ldJSl 

WOODl^  ARD|  J.  «l .,  U*  o»  A....a«  ....  .•«•  ....  ...•■■  •..■■•••••••  ....  ..  A,ll^.    If  i  iQOI  > 

WoRTHEN,  A.  H May     6,ie89i 

•Wyman,  Jeffries , Sept.    4,ld74i 

FOREIGN  ASSOCIA  TE8. 

BUNSEN,  Robert  W Heidtlher§, 

Airy,  SirGeorce  B GreeKviA 

Owen,  Richard Londm, 

Burheister,  C.  H.  C BuenoiAgrm. 

Struve,  Otto  von Pm1kof§. 

Adams,  J.  C Camhrii§9, 

Cayley,  Arthur CamMd§e, 

Helmholtz,  Baron  H.  von BerKi. 

Pasteur,  Louis F«rii. 

Stokes,  G.  G Camhrid§$, 

Sylvester,  J.  J Oxfifri. 

Hooker,  Sir  J.  D Km. 

Thomson,  Sir  Wiluam Gloigcm, 

Auwers,  Arthur - BerliM, 

Bertrand,  J.  L.  F Park, 

HuxLKV,  T.  H London. 

Virchow,  Rudolph  von Ber/tt. 

Berthrlot,  M.  p.  E Parit. 

Chevreul,  M.  E Parit. 

DeCandollr,  Alphonse G^nwA, 

KOlliker,  Albert  von WUrzhur^. 

Richthofkn,  F.  von Berbn, 

HOFMANN,  A.  W BerHn, 

Joule,  James  P Mandie$Ur. 


DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 

Karl  Erxst  von  Baer. 

Henry  Milne-Edwards. 

Michael  Faraday. 

L.  Elie  de  Beaumont. 

Sir  David  Bkkwster. 

G.  A.  A.  Plana. 

F.  W.  A.  Akqelander. 

Friedrich  W(>IILEK. 

J.  B.  Dumas. 

Michel  Ciiasles. 


Sir  Roderick  I.  Murchison. 
Victor  Regnault. 
H.  W.  Dove. 
C.  A.  F.  Peters. 
Justus  von  Liebig. 
Alexander  Braun. 
Joachim  Barrande. 
A  do  LP  HE  WCrtz. 
Theodore  von  Oppolzer. 
J.  B.  J.  D.  Boussingault. 

•  G.    R.    KiRCHOFF. 


Rudolph  Clausius. 


*  Biographical  notices  have  been  presented  of  those  designated  by  a  *. 
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REPORT 


OF  THE 


NATIONAL  ACADEMY  OF  SCIENCES 


FOB 


THE    YEAR    188  9. 


^♦-♦-•^ 


WASHINGTON : 

GOVERNMENT   PlilNTlNG   OFFICE. 

1891. 


LETTER  OE  'rRANSMITFAL. 


National  Academy  of  Sciences, 
Washington^  D.  C,  FebrvMry  26,  1890. 

Sir:  In  couformity  with  the  requireineats  of  the  act  of  incorpora- 
tioii  approved  March  3,  1863, 1  have  the  hoaor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  during 
the  past  year. 

Very  respectfully, 

O.  C.  Marsh, 

President  of  the  National  Academy  of  Sciences. 
The  President  of  the  Senate. 
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REPORT 


OF 


THE  NATIONAL  ACADEMY   OF   SCIENCES. 


The  National  Academy  of  Sciences  was  established  by  act  of  Con- 
gress in  March)  1863,  with  power  to  frame  its  own  constitntion,  select 
its  own  members,  and  provide  in  other  respects  for  its  continuance  and 
successful  operation. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to 
investigate,  examine,  experiment,  and  report  on  any  subject  of  science 
or  art  whenever  called  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  present  about  100  members,  and  these  have 
all  been  selected  for  their  original  researches  in  science.  They  repre- 
sent within  their  ranks  nearly  every  department  of  knowledge,  and 
their  services,  in  accordance  with  the  charter  of  the  Academy,  are 
always  at  the  disposal  of  the  Oovernment,  without  compensation. 

SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  past  year,  the  Academy  has  held  three  sessions.  The  first 
was  the  regular  annual  meeting  held  in  Washington,  D.  C,  April  16  to 
19, 1889 ;  the  second  was  a  scientific  session,  in  Philadelphia,  November 
12  to  14, 1889,  and  the  third  was  a  special  session  in  Philadelphia, 
November  13, 1889. 

Held  in  Washington  City,  April  16  to  19,  1889. 

The  Washington  session  was  held  in  the  National  Museum,  the  pres- 
ident. Prof.  O.  C.  Marsh,  presiding. 


le  following  members  were  present  during  the  session : 

Abbe. 

Cook,  G.  H. 

Hilgard. 

Newcomb. 

Abbot. 

Cope. 

Hill,  G.  W. 

Peirce. 

Allen. 

Button. 

Hyatt. 

Peters. 

Barker. 

Ferrel. 

Langley. 

Powell. 

Bell. 

Gibbs,  W. 

Marsh. 

Pumpelly. 

Billings. 

Gilbert. 

Mayer. 

Putnam. 

Brewer. 

Gill. 

Meigs. 

Beiiisen. 

Brooks. 

Goode. 

Mendenhall. 

Rowland. 

Brush. 

Gould. 

Michelson. 

Schott. 

Chandler,  S. 

0. 

Ha|(ue. 

Mitchell,  S.  W. 

Walker, 

GoflQn. 

Hal],  A. 

Morton. 

VSIoo^L. 

Oomstoek 

Hall,  J. 

Newberry, 
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At  this  session  the  following  papers  were  read  and  discussed: 

1.  Pkirck,  C.  S.  :  On  Sensations  of  Color. 

2.  GiBBS,  W.,  and  Harr,  H.  II. :  Notice  on  the  Method  and  Results  of  a  Systematic 

Stndy  of  the  Action  of  Definitely  Related  Chemical  Compounds  upon  Animals. 
(Read  by  Dr.  Hare.) 

3.  CopK,  E.  D. :  On  the  Pliocene  Vertebrate  Fauna  of  Western  North  America. 

Discussed  by  Messrs.  Gilbert  and  Cope, 

4.  Todd,    D.    P. ;    presented    by    8.    Newcomb :    On    Composite  Coronagraphy. 

Discussed  by  Messrs.  Langley  and  Peters. 

5.  Peirce,  C.  S.  :  On  Determinations  of  Gravity. 

6.  CoPK,  E.  D. :  On  the  North  American  Proboscidia. 

7.  Hall,  A.,  Jr. ;  presented  by  G.  J.  Brush  :  On  the  Mass  of  Saturn.    Discussed  by 

Messrs.  A.  Hall,  G.  W.  Hill,  Peters,  and  Newcomb. 

8.  Remskn,  Ira:  On  the  Rate  of  Reduction  of  Nitro-compounds. 

9.  Remsrn,  Ira  :  On  Some  Connection  between  Taste  and  Chemical  Composition. 

10.  Mendenhall,  T.  C.  :  Recent  Researches  in  Atmospheric  Electricity.    Discussed 

by  General  Greely. 

11.  MicHELSON,  A.  A. :  Measurement  by  Light  Waves.    Discussed  by  Mr.  Rowhind. 

12.  Rogers,  W.  A. :  Additional  Experimental  Proof  that  the  Relative  Coefficient  of 

Expansion  between  Baily's  Metal  and  Steel  is  Constant  between  the  Limits 
Zero  and  Ninety-five  Degrees  Fahr.    (Read  by  title.) 

13.  MiCHELSOX,  A.  A.,  and  Morlby,  E.  W.  :  On  the  Feasibility  of  the  Establishment 

of  a  Light-wave  as  the  Ultimate  Standard  of  Length.    Discussed  by  Messrs. 
Peirce,  Rowland,  and  Michelson. 

14.  Chandler,  S.  C.  :    On  the  General    Laws   pertaining  to  Stellar  Variations. 

Discussed  by  Messrs.  Gould,  G.  W.  Hill,  Newcomb,  Chandler,  and  Peters. 

15.  Peters,  C.  H.  F.  :  Review  of  the  Trivial  Names  in  Piazzi's  Star  Catalogue. 

16.  Newberry,  J.  S. :  On  Cretaceous  Flora  of  North  America.    Discussed  by  Messrs. 

Cope  and  Newberry. 

17.  Hitchcock,  RoMYN ;  presented  by  A.  Hall :  Spectrum  Photography  in  the  Ultra- 

violet.   (Read  by  title.) 

18.  Walcott,  C.    D.  ;  presented   by   R.  Pumpelly:    The    Plane   of    Demarcation 

between  the  Cambrian  and  Pre-Cambrian  Rocks.    Discussed  by  Mr.  Newberry. 

19.  Todd,  D.  P. ;  presented  by  S.  Newcomb  :  Report  of  the  American  Eclipse  Expe- 

dition to  Japan,  1887. 

20.  Remsen,  Ira:  On  the  Nature  and  Composition  of  Double  Halides.    (Read  by 

title.) 

21.  Abbe,  Cleveland:  Terrestrial  Magnetism.  (Read  by  title.) 

22.  Brooks,  W.  K.  :  North  American  Pelagidas.  (Read  by  title.) 

23.  Brooks,  W.  K.  :  Development  of  Crustacea.  (Read  by  title.) 

ELECTIONS. 

The  election  of  oflScers,  for  a  term  of  6  years,  took  place  on  Wednesday, 
April  17,  1889,  and  resulted  as  follows : 

President,  Prof.  O.  C.  Marsh. 
Vice-President,  Prof.  S.  P.  Langley. 
Home  Secretary,  Prof.  Asaph  Hall. 

The  following  members  were  selected  for  the  council  for  the  ensuing 
year:  Messrs.  G.  J.  Brush,  B.  A.  Gould,  M.  C.  Meigs,  S.  Newcomb, 
Ira  Remsen,  and  F.  A.  Walker. 
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RECOMMENDATIONS  FROM  THE  COUNCIL. 

The  following  recommendations  from  the  eoancil  were  adopted  by  the 
Academy: 

1.  That  the  assessment  for  the  ensuing  year  be  $5. 

2.  That  the  proposed  changes  in  the  deeds  of  trust  of  the  Draper  and 
Smith  funds,  authorized  by  the  resolution  adopted  last  year,  be  indefi 
nitely  postponed. 

HOME  SECRETARY'S  REPORT. 

The  home  secretary  submitted  the  following  report  for  the  past  year : 

April  16,  1889. 

The  current  business  of  the  Academy  has  been  carried  on  as  in  former 
years. 

The  printing  of  the  memoirs  has  made  some  progress.  Part  i  of  Vol. 
ly  has  been  printed,  but  owing  to  delay  in  getting  the  plates  only  one 
hundred  and  seventy-seven  copies  were  delivered  to  the  Academy. 
These  have  been  nearly  all  distributed  to  members  and  foreign  associ- 
ates. The  printing  of  Part  ii  of  Vol.  iv  has  not  been  beguu  on  account 
of  delay  with  the  drawings.  The  drawings  are  now  completed,  and  the 
printing  of  Part  ii  will  begin  soon. 

In  accordance  with  the  direction  of  the  council,  the  printing  of  the 
third  volume  of  biographical  memoirs  was  begun  a  year  ago,  and  the 
memoirs  of  William  B.  Rogers,  Edward  Tuckerman,  Edward  B.  Hunt, 
James  C.  Watson,  and  James  B.  Eads,  have  been  printed.  These 
memoirs  make  seventy-nine  pages  of  print.  Five  hundred  copies  have 
been  struck  off,  and  are  held  by  the  printers,  Judd  &  Detweiler,  until 
the  volume  is  completed. 

The  annual  of  the  Academy  referred  to  in  Rule  xii  has  been  under- 
stood to  mean  the  constitution,  rules,  and  list  of  members,  and  has  been 
issued  each  year.  The  cost  of  printing  and  distributing  this  annual  is 
about  $40  a  year.  The  publication  of  this  matter  again  in  the  annual 
report  of  the  president  has  been  thought  by  some  of  the  members  to 
render  the  annual  unnecessary,  but  the  secretary  has  not  thought  him- 
self at  liberty  to  discontinue  it. 

REPORTS  OF  COMMITTEES. 

Mr.  Gibbs,  for  the  committee  on  the  election  of  foreign  associates, 
submitted  a  report  recommending  the  election  of  Lieut.  Gen.  Don 
Carlos  Ibanez,  director  of  the  Geodetic  Survey  and  the  Census  of  Spain, 
and  president  of  the  international  committee  of  weights  and  measures. 
The  foreign  secretary  was  authorized  to  cast  the  vote  of  the  Academy 
for  that  gentleman,  who  was  declared  elected. 

At  Mr.  Langley's  request,  the  committee  on  reserving  public  lands 
on  and  near  Meant  Whitney,  California,  for  scientific  purposes,  was 
oontinaed« 
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The  home  secretary,  for  the  committee  on  publication,  made  a  state- 
ment concerning  the  printing  of  the  memoirs,  and  expressed  the  hope 
that  the  style  of  printing  might  be  improved  in  the  future. 

Mr.  Gill,  representing  the  committee  on  publications  of  the  Academy, 
reported  progress. 

The  president  and  Mr.  Coffin  made  statements  concerning  the  action 
of  the  committee  on  the  relation  of  the  Academy  to  the  Government. 

The  board  of  direction  of  the  Bache  fund  presented  a  report,  which 
was  read  by  Mr.  Gibbs  and  accepted.    (See  Appendix  1),  p.  37.) 

Mr.  Newcomb  submitted  the  report  of  the  board  of  trustees  of  the 
Watson  fund.    This  report  was  accepted.    (See  Appendix  D,  p.  48.) 

THE  JAMES  WATSON  MEDAL. 

At  a  public  session  of  the  Academy,  held  on  the  evening  of  April  17, 
1889,  the  second  James  Watson  gold  medal  and  the  sum  of  $100  in  gold 
were  presented  to  Prof.  Edward  Schonfeld,  director  of  theBonn  Observ- 
atory, Germany. 

At  the  same  session,  a  biographical  memoir  of  the  late  Prof.  Spencer 
F.  Baird  was  read  by  Dr.  Billings. 

NEW  MEMBERS. 

At  this  meeting,  the  following  now  members  were  elected :  Prof.  Lewis 
Boss,  Prof.  Charles  S.  Hastings,  Prof.  Arthur  Michael,  Prof.  Serene 
Watson,  and  Prof.  Charles  A.  White. 

NEW  FOREIGN  ASSOCIATE. 

Lieut.  Gen.  Don  Carlos  Ibaiiez,  of  Madrid,  Spain,  was  elected  foreign 
associate  of  the  Academy. 

treasurer's  report. 

Washington,  D.  C,  April  16, 1889. 

Sir  :  The  committee  appointed  to  audit  the  treasurer's  accounts  and 
to  compare  them  with  the  report  made  by  the  committee  upon  the 
securities  held  by  the  Academy  respectfully  report  that  they  have  ex- 
amined the  books  and  the  accounts  of  the  treasurer,  and  that  they  have 
compared  the  vouchers  with  the  disbursements  reported,  and  have  com- 
pared the  receipts  with  the  record  of  dues  received  from  members  and 
with  the  record  of  interest  received  from  invested  funds  of  the 
Academy,  and  find  the  same  to  be  correct. 

Ira  Rkmsrx. 
S.  C.  Chandler. 
G.  W.  Hill. 

Committee, 

To  the  PRtSIDENT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 
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REPORT. 

Sib  :  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences. 

1.  General  fund, 

Balance  bronght  forward  from  April  17,  1888 $213.56 

Received  daring  year 503. 26 

Total  to  be  acconnted  for |716. 82 

Disborsements  during  year 306. 05 

Balance  cash  on  hand 410.77 

Available  balances  =  *|377.77  +  $500  in  3.65  bonds. 

2.  Bache  fund. 

Balance  brought  forward  from  April  17,  1888 $1,648.82 

Received  daring  year t3,985.73 

Total  to  be  accounted  for $5,634.55 

Disbursements  during  year 2, 133. 60 

Balance  cash  on  hand 3,500.95 

Available  balance  =  t  $11.('5. 

3.   Watson  fund. 

Balance  brought  forward  from  April  17,  1888 $2, 197. 05 

Received  during  year 836.74 

Total  to  be  accounted  for $3, 033. 79 

Disbursements  during  year t2,735. 40 

Balance  cash  on  hand 298.39 

Available  balances  =  $  $198.39  +  $1,500  in  3.65  bonds. 

4.  Draper  fund. 

Balance  brought  forward  from  April  17,  1888 $565. 64 

Received  daring  the  year 200.00 

Total  to  be  accounted  for 765.64 

Disbursements  during  the  year 35.33 

Balance  cash  on  hand 740.31 

Available  balances  =  $480.31-|-$260  reserve. 

*  $33  due  secretary  from  general  fund. 

t  Includes  transfer  of  $1,500  District  of  Columbia  3.65  bonds  to  Watson  fund. 

t  $36  due  Bache  fund  from  Philadelphia  City  bond. 

$  100  due  to  accompany  Watson  medal. 
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5.  Smith  fund. 

Balance  brought  forward  from  April  17,  1888 $939. 10 

Received  during  year 324.00 

Total  to  be  accounted  for $1,263.10 

DisbnrsementB  during  year 25.32 

Balance  cash  on  band 1, 237. 78 

Available  balances  =  $705.78  -f  $532  reserve. 

A  detailed  account  current,  with  vouchers,  is  herewith  submitted. 

Very  respectfully, 

J.  W.  Billings, 

Trea^urerf  National  Academy  of  Sciences. 

To  the  Presidext  of  the  National  Academy  of  Sciences. 

REPORT   ON  SECURITIES. 

The  following  report  of  the  committee  to  examine  securities  held  by 
t-he  Academy  was  read  and  approved : 

Washington,  D.  C,  April  16,  1889. 

Sir:  The  committee  appointed  to  inspect  and  verify  the  bonds  and 
securities  and  other  property  of  the  National  Academy  begs  leave  to 
report  that  it  has  performed  that  duty  on  April  11,  1889. 

The  bonds  and  securities  of  the  Academy  at  present  deposited  by  its 
treasurer  at  the  Washington  Safe  Deposit  Company's  office,  916  Penn- 
sylvania avenue,  were  inspected  and  verified  individually,  and  were 
found  to  correspond  to  the  list  in  the  treasurer's  book. 

1.  Bache  trust  fund. 

United  States  4^  per  cent,  registered  bonds $42, 100 

United  States  4  per  cent,  registered  bonds ^{,850 

City  of  Davenport  G  per  cent,  loan 1,000 

City  of  Philadelphia  C  per  cent,  loan 600 

Total  Bache  fund $47,550 

Also,  land  warrant  No.  62740  for  160  acres  of  land  in  Missouri. 

2.  Joseph  Henry  fund. 

An  ap^ement  with  the  Pennsylvania  company  for  insurance  on  lives  and 
fp*anting  annuities  as  to  the  final  disposition  of  the  Joseph  Henry  fund  of 

$40,000. 

3.  Watson  trust  fund. 

United  8tat«s  4^  per  cent,  registered  bonds $6, 200 

United  States  4  per  cent,  registered  bonds 850 

CeHiticates  of  stock  of  Michigan  Mutual  Life  Insurance  Company. . .       6, 700 

Total  Watson  fund 13,750 

4.  Henry  Draper  medal  fund. 

United  States  4  per  cent,  registered  bonds 5,000 

A/ao,  a  ileed  of  trust  of  Mary  Anna  Palmer  Draper,  giving  $6,000  to  the 
Acadewr. 
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5.  J.  Latarence  Smiih  medal  fund. 

United  States  4^  per  cent,  registered  bonds $7,200 

Alflo  a  deed  of  trust  of  Sarah  Julia  Smith,  giving  $8,000  to  the  Academy, 

6.  Income  of  the  Bache  and  general  fund. 

District  of  Columbia  3.65  bonds 2,000 

Of  this,  |l,r)00  belongs  to  the  income  of  the  Watson  fund,  and  $500  to  the 
income  of  the  general  fund. 

Total  of  secnrities  held  by  the  Academy 75,.*i00 

For  the  convenience  of  the  auditing  commiltee,  a  detailed  statement  of  every  bond 

and  security,  as  found  by  your  committee,  is  herewith  inclosed. 

Respectfully  submitted  by, 

Charles  A.  Schott. 

TiiEODORR  N.  Gill. 

Committee. 
To  the  President  of  the  National  Academy  of  Sciences. 

ADDRESS  BY  THE  PRESIDENT. 

The  president  made  a  short  address,  in  which  he  spoke  of  the  policy 
of  the  Academy,  its  relations  to  the  Government  in  the  past,  and  the 
proper  action  for  the  fatnre. 

DEATH  OF  MEMBERS. 

The  president  annoanced  the  death  of  Dr.  J.  C.  Dalton,  who  died 
February  2,  1889. 

Dr.  S.  Weir  Mitchell  was  appointed  to  prepare  a  biographical  notice. 

The  president  also  announced  the  death  of  two  foreign  associates. 
Dr.  R.  Olausins,  of  Bonn,  and  Professor  Ohevreul,  of  Paris. 

INVITATIONS. 

The  members  of  the  Academy  were  invited  to  attend  the  meeting  of 
the  Anthropological  Society,  Tuesday  evening,  April  16. 

The  President  of  the  United  States  received  the  members  of  the 
Academy,  We<lnesday,  April  17,  at  12  o'clock. 

The  Secretary  of  the  Smithsonian  Institution  extended  an  invitation 
to  each  member  of  the  Academy  and  family  to  attend  a  reception  at 
the  Institution  on  Thursday  evening,  April  18,  at  half  past  8  o'clock. 

The  hospitalities  of  the  Cosmos  Club  were  extended  to  the  members 
of  the  Academy  during  their  stay  in  Washington. 

The  Academy  adjourned  April  19,  to  meet  in  Philadelphia,  November 
12,  1889. 
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SCIKNTIiniC    SESSION. 

Hkld  is  Philadelphia,  Notembbr  12  to  14,  1889. 

A  scientific  session,  for  the  reading  of  papers  only,  having  been  called 
by  the  council,  as  announced  at  the  April  meeting,  the  Academy  met  at 
the  University  of  Pennsylvania,  Philadelphia,  on  November  12,  1889. 
The  president,  Prof.  O.  G.  Marsh,  presided  at  this  meeting. 
The  following  members  were  present  during  the  session : 

Barker.  Oill.  Mendenhall.        Rood. 

Billings.  Oould.  Michael.  Rowland. 

Brewer.  Hall,  A.  Michelson.  Sellers. 

Brooks.  Hall,  J.  Mitchell,  S.  W.   Wood. 

Chandler,  C.  F.  Langley.  Newberry.  Wright. 

Cope.  Leidy.  Newcomb.  Young. 

Gibbs,  W.  Lesley.  Powell. 

Gilbert.  Marsh.  Purapelly. 

The  following  papers  were  read  and  discussed : 

1.  Langlry,  S.  p.  :  On  the  Economy  of  Eoergy  in  the  Glow-worm.    Discassed  by 

Messrs.  W.  Gibbs,  Langley,  Barker,  C.  F.  Chandler,  and  Rood. 

2.  Rood,  O.  N.  :  On  Photometry  of  Colored  Light.    Discussed  by  Messrs.  Langley, 

Young,  and  Rood. 

3.  Gibbs,  W.  :  On  certain  Pyrophosphates.    Discussed  by  Mr.  Barker. 

4.  CoPK,  E.  D. :  On  the  Vertebrata  of  the  Miocene  of  the  Cypress  Hills  of  Canada. 

5.  Hall,  A. :  On  Saturn  and  its  Rings.    Discussed  by  Messrs.  Rood,  Gibbs,  Young, 

Langley,  and  Hall. 

6.  Gibbs,  W.,  and  Harr,  H.  H.  :  On  the  Results  of  the  Systematic  Study  of  the 

Action  of  Definitely  related  Chemical  Compounds  upon  Animals.    (Read  by 
Dr.  Hare.)    Discussed  by  Mr.  Gibbs. 

7.  Barkrr,  G.  F.  :  On  Zinc  Storage  Batteries.    Discussed  by  Mr.  C.  F.  Chandler. 

8.  MiciiRLSON,  A.  A. :  On  Relative  Wave-lengths.    Discussed  by  Messrs.  Rowland, 

Gould,  and  Michelson. 

9.  PiCKRRiNQ,  E.  C. :  On  the  Spectrum  of  Zeta  Ursse  Majoris.    (Read  by  Mr.  G.  F. 

Barker. ) 

10.  Rydrr,  J.  A. ;  presented  by  T.  Gill :  On  the  Persistence  and  Meaning  of  the 

Bi-concave  centrum  of  the  Vertebrae  of  Vertebrates.    Discussed  by  Messrs.  Gill 
and  Ryder  and  the  President. 

11.  Brooks,  W.  K.  :  On  the  Early  Stages  of  Echinoderms.    Discussed  by  Messrs.  Gill 

and  Brooks. 
1^.  Gill,  T  :  On  a  Peculiar  Ordinal  Modification  as  Exemplified  by  Fishes  of  the 
Family  Halisaurid^t. 

13.  Gould,   B.  A. :   On  the  New  Prototypes  of  the  Kilogramme  and  the  Metro. 

Discussed  by  Messrs.  Newcomb,  Rowland,  and  Gould. 

14.  Hall,  J. :  Remarks  upon  the  Present  State  of  our  Knowledge  in  Reference  to  a 

Revision  of  the  Genera  of  Brachiopoda  for  the  Palseontology  of  New  York, 
Vol.  viii. 

15.  Brewrr,  W.  H.  :  On  the  Heredity  of  Acquired  Characters.    Discussed  by  Messrs. 

Wood,  Brooks,  Powell,  Brewer,  Gill,  and  Ryder. 

16.  Michael,  A.:   On  the  "Positive-negative"  Hypothesis  in  its  Application  to 

Organic  Chemistry. 

17.  Newcomb,  S.  :  On  the  Results  of  the  Transits  of  Venus  observed  in  1761  and  1769. 

18.  Newcomb,  S.  :  On  the  Theory  of  Cosmical  Temperature.    Discassed  by  Mr.  W. 

OJbbs. 
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19.  Powell,  J.  W.  :  On  the  Desert  Ranges. 

20.  Wood,  H.  C.  :  On  Hypnotic  Cases  without  Suggestion.    Discussed  by  Messrs. 

Newcomb  and  Wood. 

21.  Nkwberry,  J.  S. :  On  the  Laramie  Group.    Discussed  by  Messrs.  Powell  and 

Newberry. 

22.  Marsu,  O.  C.  :   On  the  Skull  of  the   Gigantic  Ceratopsidsd.      Discussed  by 

Mr.  Newberry. 

23.  Marsh,  O.  C.  :  On  American  Mesozoic  Mammals.    Discussed  by  Messrs.  Gill  and 

Marsh. 

DEATH  OF  MEMBERS. 

The  president  anuoanced  the  deaths  of  Prof.  F.  A.  P.  Barnard,  Prof. 
George  H.  Cook,  Prof.  Elias  Loomis,  and  Prof.  Leo  Lesquereux,  and 
appointed  Prof.  O.  N.  Bood,  Prof.  J.  S.  Newberry,  Prof.  H.  A.  Newton, 
and  Prof.  J.  Peter  Lesley,  respectively,  to  prepare  the  biographical 
notices. 

The  president  also  announced  the  death  of  Mr.  James  P.  Joule,  of 
England,  a  foreign  associate  of  the  Academy. 

Notice  was  given  by  the  president  that  memoirs  for  the  next  volume, 
ready  for  publication  must  be  sent  in  by  December  1, 1889. 

The  scientific  session  then  adjourned  to  meet  in  Washington  on  the 
third  Tuesday  in  April,  1890. 


SFECIA^L  SESSION. 
Held  in  Philadelphia,  November  13,  1889. 

A  special  session  of  the  Academy  having  been  called  by  the  council, 
in  accordance  with  Article  iii,  section  1,  of  the  constitution,  the  Acad- 
emy met  at  the  University  of  Pennsylvania,  Philadelphia,  November 
13,  1880,  the  president,  Prof.  O.  C.  Marsh,  presiding. 

The  president  Laid  before  the  Academy  the  purpose  of  the  present 
business  session,  which  was  the  consideration  of  his  annual  report  to 
Congress.  He  said  that  this  report  would  contain  both  the  deeds  of 
gift  and  an  account  of  the  grants  made  from  the  trust  funds  of  the 
Acaden^  since  these  funds  were  received. 

BEGOMMENDATIONS. 

The  home  secretary  read  the  recommendation  of  the  council  that  the 
president's  annual  report  be  approved  by  the  Academy,  and  that  the 
president  be  authorized  to  include  in  this  report  the  proceedings  of 
the  present  meeting,  as  well  as  those  of  the  last  April  session. 

This  recommendation  was  adopted  by  the  Academy. 

Mr.  George  F.  Barker  presented  the  following  recommendation  of  the 
committee  on  the  Henry  Draper  medal : 

The  committee  on  the  Henry  Draper  medal  recommend  to  the  National  Academy  of 
Sciences  the  award  of  the  Henry  Draper  medal  to  Prof.  Henry  A.  Eo^loAVii^  q1  ^^\\- 
more,  for  hiJi  researohes  on  tbe  sol&r  spectrum. 

This reoommeudatioa  was  adopted  by  the  Academy, 
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NOMINATIONS. 

Five  uominations  for  membership  iu  the  Academy  were  read  by  the 
home  secretary.    These  will  be  acted  on  at  the  April  meetiug,  1890. 

-     BESOLUTIONS. 

Mr.  W.  Gibbs  presented  the  following  resolutions,  which  were 
adopted  by  the  Academy : 

Resolved^  That  the  Academy  tender  to  the  provost,  trusteeH,  and  faculty  of  the 
Uuiversity  of  Pennsylvania  their  grateful  acknowleilgiiients  fur  the  abounding 
hospitality  with  which  they  have  been  received,  and  for  the  ample  facilities  provided 
for  thoir  meetings. 

Besolvcdt  That  the  Academy  cordially  thank  the  Historical  Society  of  Pennsylva- 
nia for  the  reception  so  gracefully  offered,  and  which  afforded  the  Academy  an  oppor- 
tunity to  make  the  acquaintance  of  the  members  of  one  of  the  most  distiugolshed 
historical  associations  in  our  country. 

The.  special  session  then  adjourned. 

'liespectfuUy  submitted. 

O.  C.  Marsh, 

President  of  the  Natmial  Academy  of  IScietices. 
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APPENDIX    A. 


AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  Louis  AgasHiz,  Massachu- 
setts ;  J.  H.  Alexander,  Marylaud ;  S.  Alexacder,  New  Jersey ;  A.  D. 
Bacbe,  at  large;  P.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
StateH  Army,  Massachusetts ;  W.  H.  C.  Bartletc,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Bhode  Island;  William  Chauvenet,  Missouri  ;  J.  H.  C.  Cofliu,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massacbusettn ;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  \ork ;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts ; 
B.  A.  Gould,  Massachusetts ;  Asa  Gray,  Massachusetts;  A.Guyot,  New 
Jersey ;  James  Hall,  New  York ;  Joseph  Henry,  at  large ;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania ;  J.  L.  LeCoute,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvauia;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  U.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana ;  Fairman  Rogers,  Pennsylvania ;  R.  E.  Rogers,  Pennsylvania  ; 
W.  B.  Rogers,  Massachusetts ;  L,  M.  Rutherfurd,  New  York ;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut ;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey ;  John  Torrey,  New 
York ;  J,  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky ;  Jewries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

_      •  

Sec.  2.  And  he  it  further  ena^cted^  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  hfty  ordinary  uiembet^^  vwvvi  W\^ 
said  corporatioo  hereby  conatitated  shall  have  power  to  m^^^V^  \\^  q^\^ 
B.  Mis.  47 2 
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organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions ;  to  fill  all  va<;ancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution^ 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3, 1863. 


AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Seriate  and  House  of  Representatives  of  tlie  United 
States  of  America  in  Congress  assembled^  That  the  act  to  incorporate  the 
National  Academy  of  Sciences,  approved  March  three,  eighteen  hun- 
dred and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to  re- 
move the  li  mitation  of  the  number  of  ordinary  members  of  said  Academy 
as  provided  in  said  act. 

Approved,  July  14, 1870. 

Department  of  State,  June  10. 1882. 

True  copies. 

Sevellon  a.  Beown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  ScienccH  to  receive  and  hold  trust 
funds  for  the  proniotiou  of  Hcieuco,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  api)roved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  30,  1884. 

Department  of  State,  June  24, 1884, 

A  true  copyc 

Sevellon  a.  Brown, 

Chief  Okrh. 
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APPENDIX   B. 


CONSTITUTION  AND  RULES  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

Ab  ameDded  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875,  April  21, 

1881,  April  19,  1«82,  April  18,  1883,  and  April  19, 1888. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and  ap- 
proved by  the  President  of  the  United  States,  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
July  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitation  and  rules : 

Article  l.-OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice-presi- 
dent, a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom 
shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present,  at 
the  first  stated  session  after  theexpiration  of  the  current  terms,  provided 
that  existing  officers  retain  their  places  until  their  successors  are  elected. 
In  case  of  a  vacancy,  tbe  election  for  six  years  shall  be  held  in  the 
same  manner  at  the  session  when  such  vacancy  occurs,  or  at  the  next 
stated  session  thereafter,  as  the  Academy  may  direct.  A  vacancy  in 
the  office  of  treasurer  or  home  secretary  may,  however,  bo  filled  by  ap- 
pointment  of  the  presideut  of  tbe  Ac^^my  until  tUe  xx^isX  stated  s^ssiou 

of  tbe  Academy, 
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Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  of  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  session 
next  ensuing ;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OP  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of.  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places  to 
be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes ;  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public ;  those 
for  the  transaction  of  business,  clos^. 
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Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  meetings  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  Ko  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Seo.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be  held 
separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  for  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  received 
more  votes  than  any  others  shall  be  declared  elected.  If  two  or  more 
names  have  received  the  lowest  number  of  votes  that  would  elect,  addi- 
tional balloting  shall  be  had  for  as  many  members  as  reiflain  each  time 
to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Ssc.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Seo.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  received  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  etocted  at  that  session. 
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Before  and  daring  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  presents  Tlie 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Besignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Article  V.— OF  SCIENTIFIC   COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Oommunications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be  read 
by  the  author,  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the  di- 
rection of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  report^s  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  rei)ort  their  results  to  the  Gov- 
ernment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
position of  the  Government,  upon  any  matter  of  science  or  art  within 
its  scope. 
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Sec.  6.  Au  aunual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  bim, 
first  to  the  coancil,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of  be- 
stowing them  accepted  by  the  Academy,  upon  the  recommendation  of 
the  coancil,  by  whom  all  the  necessary  arrangements  for  their  establish- 
ment  and  award  shall  be  made. 

Beqaesta  and  trusts  having  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  administered  by  the  Academy. 

Article  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  corpo- 
rate name  of  the  Academy,  in  stocks  of  the  United  States. 

Sec.  2.  No  contract  shall  be  binding  upon  tlie  Academy  which  has  not 
been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proi)08ition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
coancil,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by  the 
Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  two-thirds 
of  the  votes  cast,  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 

I.  In  the  absence  of  any  officer,  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected  by  a  plural- 
ity of  members  present,  to  assist  the  home  secretary  in  keeping  the 
recordd  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three. members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented  ;  which  comu)ittee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 
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The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each  year, 
and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members ;  to  arrange  the  business  of  each 
day ;  to  receive  the  titles  of  papers,  reports,  etc. ;  and  to  arrange  the 
order  of  reading,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  length 
of  time  to  be  devoted  to  reading  of  all  papers  submitted,  and  to  limit 
the  time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows  : 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's  pro- 
ceedings are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate  of 
the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings shall  be  convened  at  noon. 

VIII.  The  death  of  members  shah  be  announced  by  the  presideuton 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be  pub- 
lished unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  that  in  which  they  were  registered,  unless  changed  by  con- 
sent of  the  author. 

XI.  Papers  from  persons  not  members  read  before  the  Academy  and 
intended  for  publication  shall  be  referred,  at  the  meeting  at  which  they 
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are  read,  to  a  coDimittee  of  members  competent  to  judge  whether  the 
I>aper  is  worthy  of  pnblicatiou.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Academy  shall  be  prepared  and  published  by 
the  secietiiries. 

XIII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  ibur  other 
members  to  l>e  named  by  the  president  with  the  advice  and  consent  of 
the  council. 

XIV.  The  annual  report  of  the  Academy  may  be  accompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  sub- 
jects as  may  be  deemed  advisable,  recommending  appropriations  there- 
for when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home  sec- 
retary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Gov- 
ernment, and  in  each  case  to  look  to  the  Department  requesting  the  in- 
vestigation for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the  can- 
didate. A  form  of  nomination  shall  be  prepared  by  the  home  secre- 
tary. 

XX.  At  least  60  days  before  the  election,  the  members  signing  the 
Domination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
np  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person  who 
was  not  a  member  of  the  Academy  at  the  time  of  the  disca&^voYi* 
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XXIII.  Any  rale  of  the  Academy  may  be  amended,  suspended,  or  re- 
pealed on  the  wiitten  motion  of  any  two  members,  signed  by  them,  and 
presented  at  a  stated  session  of  the  Academy,  provided  the  same  shall 
be  approved  by  a  majority  of  the  members  present. 

By  a  resolation  adopted  January  12, 1864,  the  president  is,  ex  officio^ 
a  member  of  all  Government  committees  of  the  Academy. 
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APPENDIX    C. 


OROANIZATION  OF  THE  AC  A  DEM  Yy  1889. 

Expiration  of  term. 

Marsh,  O.  C,  President April,  1895 

Langley,  S.  p.,  Vice-President April,  1895 

GiBBS,  WoLCOTT,  Foreign  Secretary April,  1892 

Hall,  A.,  Home  Secretary April,  1895 

Billings,  Joux  S.,  Treasurer April,  1893 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1889-'90. 

Brush,  G.  J.  Nbwcomb,  S. 

Gould  B.  A.  Remsen,  Ira. 

Meigs,  M.  C.  Walker,  F.  A. 


COMMITTEES  OF  THE  ACADEMY. 

On  Ways  and  Means  to  Provide  a  Fund  for  the  Academy, 

Rogers,  Fairman,  Chairman,  Marsh,  O.  C. 

Chandler,  C.  F.  Mitchell,  S.  Weir. 

Pumpelly,  R. 

On  Weights,  Measures,  and  Coinage, 

Gibes,  Wolcott.  Newcomb,  S. 

HiLGARD,  J.  E.  Newton,  H.  A. 

Meigs,  M.  C.  Peirce,  C.  S. 

Trowbridge,  W.  P. 

On  the  Election  of  Foreign  Associates. 

Gibbs,  Wolcott,  Chairman.  Gould,  B.  A. 

Dana,  J.  D.  Hall,  A. 

Newcomb,  S. 

On  Reserving  Public  Lands  on  and  near  Mount  Whitney,  California,  fm' 

Scientific  Purposes, 

Lang  LET,  S.  P.,  Chairman,  Brewer,  W.  H. 

Powell,  J.  W. 

On  Publication, 

The  Home  Secretary.  Coffin,  J.  H.  C. 

Bilungs,  J.  S.  Newcomb,  S. 

Powell,  J.  W. 
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On  Pnhlieations  of  the  Academy, 

Gill,  T. 

0/1  the  Relalion  of  the  Academy  to  the  Government. 

The  President.  Coffin,  J.  H.  C. 

Vice-President.  Hiloard,  J.  £. 

Secretaries.  Meigs,  M.  C. 

Powell,  J.  W. 


TRUST  FUNDS. 


Board  of  Direction  of  the  Bache  Fund. 
Dana,  J.  D.  Hilgakd,  J.  E. 

GiBBS,  W. 

Board  of  Truateee  of  the  Waieon  Fund. 

Newcomb,  S.,  Chairman.  Coffin,  J.  H.  C. 

Gould,  B.  A. 

The  Henry  Draper  Fund. 

Barker,  G.  F.,  Chairman.  Newcomb,  S. 

GiBBs,  W.  Wright,  A.  W. 

Young,  C.  A. 

The  J.  Latnrence  Smith  Fund. 

GiBBS,  WoiXJOTT,  Chairman.  Hall,  A. 

Brush,  G.  J.  Pumpelly.  R. 

RUTHERFr">D,  L.  M. 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  JANUARY,  1890. 


Date  of 

Election. 

Abbk,  Cleveland ^ Washington,  D.  C.  1879 

Abbott,  Henr  t  L.,  U.  S.  A Aimtf  Building^  New  York  CUy,  1872 

Allen,  J.  Asaph Ajnerican  Museum^  New  York  City,  1876 

Barker,  George  F 3909  Locust  St.,  Philadelphia,  Pa.  1876 

Bartlett,  Wiixiam  H.  C 75  Locust  Hill  Ave.,  Yonkers,  N,  Y.  

Bell,  A.  Graham Washington,  D.  C.  1883 

Billings,  John  S.,  U.  S.  A Washington,  D,C.  1883 

Boss,  Lewis Albany,  N.  Y.  1889 

Bowditch,  Henry  P Cambridge,  Mass.  1887 

Brewer,  William  H New  Haven,  Conn.  1880 

Brooks,  W.  K.  . .  /. .' Johns  Hopkins  University,  Baltimore,  Md.  1884 

Brown-Sequard,  Charles  £ Paris,  France.  1868 

Brush,  George  J New  Haven,  Conn.  1868 

Chandler,  Charles  F New  York  City.  1874 

Chandler,  Seth  C 16  Craigie  St.,  Cambridge,  Mass.  1888 

COMSTOCK,  Cyrus  B.,  U.  S.  A Whitestone,  Long  Island,  N.  Y.  1884 

Cooke,  Josiah  P Cambridge,  Mass.  1872 

Cope,  Edward  D 2100  Pine  St.,  Philadelphia,  Pa.  1872 

CouES,  Elliott Washington,  D.  C.  1877 

Crafts,  James  M £cole  des  Mines,  Paris,  France.  1872 

Dana,  Edward  S New  Haven,  Conn.  1884 

Dana,  James  D New  Haven,  Conn.  

Davidson,  George San  Francisco,  Cal.  1874 

DuTTON,  Clarence  E.,  U.  S.  A .• Washington,  D.  C.  1884 

Farlow,  W.  G Cambridge,  Mass,  1879 

Ferrel,  William 1641  Broadway,  Kansas  City,  Mo.  1^68 

Genth,  Frederick  A W.  Philadelphia,  Pa.  1872 

Gibes,  Josiaji  Willard New  Haren,Conn.  1879 

GiBBS,  Wolcott - Newport,  R.  I.  

Gilbert,  Grove  K T Washington,  D.  C.  1883 

Gill,  Theodore  N Washington,  D.  C.  1873 

GoODE,  G.  Brown Washington,  D.  C.  1888 

Gould,  Benjamin  A Cambridge,  Mass.  

Hague,  Arnold U.  ^.  Geological  Survey,  Washington,  D.  C.  1885 

Hall,  Asaph,  U.  8.  N Washington,  D.C.  1875 

Hall,  James Albany,  N.  Y.  

Hastings,  Charles  S Neto  Haven,  Conn.  1889 

HiLGARD,  Eugene  W Oakland,  Cal.  1872 

HiLGARD,  Juuus  E Washington,  D.  C.  

Hill,  George  W Washington,  D.C.  1874 

Hill,  Henry  B Cambridge,  Mass.  1883 

HoLpENy  Edward  8 San  Jos4,  Calijornia.  1885 

A9fT,  T.  ^rjta^r.  ^- Montreal,  Canada,  1873 
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Date  of 
Election. 

Htatt,  Alpheus Soc,  of  Nat,  History y  Boston ^  Maan,  1875 

Jackson,  Charles  L Cambridge,  Mass,  1883 

Johnson,  Samuel  W New  Haveny  Conn.  1866 

King,  Clarence 62  Cedar  St. y  New  York  City.  1876 

Langley,  Samuel  P JVaskington,  D.  C.  1876 

Leidy,  Joseph Philadelphia,  Pa.  1884 

Lesley,  J.  Peter 1008  Clinton  St.,  Philadelph ia^  Pa.    

LeConte,  John Berkeley,  Cal,  1878 

LeConte,  Joseph Berkeley,  Cal.  1875 

LovERiNO,  Joseph Cambridge,  Mass.  1873 

Marsh,  O.  C New  Haven,  Conn.  1874 

Mayer,  Alfred  M Uoboken,  N.  J.  1872 

* 

Meigs,  Montgomery  C,  U.  S.  A Washington,  D,  C,  1865 

Mendenhall,  Thomas  C Washington,  D.  C.  1887 

Michael,  Arthur Somerville,  Mass.  1889 

MiCHELSON,  Albert  A Worcester,  Mass.  1888 

Mitchell,  Henry Boston,  Mass.  1885 

Mitchell,  S.  Weir 1524  Walnut  St.,  Philadelphia,  Pa.  1865 

Morse,  Edward  S Salem,  Mass.  1876 

Morton,  Henry Hoboken,  N.J.  1874 

Newberry,  J.  S New  York  City.    

Newcomb,  Simon,  U.  S.N... • Washington,  D.  C.  1869 

Newton,  H.  A. New  Haven,  Conn.    

Newton,  John,  U.  S.  A New  York  City,  1876 

Oliver,  James  E .^ Ithaca,  N.  Y.  1872 

Packard,  A.  S Providence,  R.I.  1872 

Pierce,  Charles  S U,  S,  Coast  Survey,  Washington,  D.  C.  1877 

Peters,  C.  H.  F Clinton,  N.  Y.  Ib76 

Pickering,  Edward  C Cambridge,  Mass.  1873 

Powell,  John  W Washington,  I).  C.  1880 

PUMPELLY,  Raphael Gibbs  Ave,, Newport,  R.I.  I^j72 

Putnam,  Frederick  W Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1^82 

Rogers,  Fairm an 147  5.  Fourth  St.,  Philadelphia,  Pa.    

Rogers,  William  A Waierville,  Me.  1885 

Rood,  Ogden  N New  York  City.  1865 

Rowland,  Henry  A Johns  Hopkins  University,  Baltimore,  Md.  1881 

Rdtherfurd,  Lewis  M 175  Second  Ave. ,  New  York  City.    

ScHOTT,  Charles  A Washington,  D.C.  1872 

ScuDDER,  Samuel  H Cambridge,  Mass.  1877 

Sellers,  William 1600  Hamilton  St,4  Philadelphia,  Pa.  1873 

Smith,  Sidney  I New  Haven,  Conn.  1884 

Trowbridge,  John Cambridge,  Mass.  1878 

Trowbridge,  William  P Netv  York  City.  1872 

Trumbull,  J.  H Hartford,  Conn.  1872 

Verrill,  a.  E .' New  Haven,  Conn.  1872 

Walker,  Francis  A Boston,  Mass.  1878 

Watson,  Sereno Cambridge,  Mass.  1889 

White,  Charles  A Washington,  D.  C.  1889 

Wood,  Horatio  C I92iy  Chestnut  St.,  Philadelphia,  Pa,  1-79 

Wright,  Arthur  W New  Haven,  Conn,  lw«l 

Young,  Chari*b;9A...». •.,,•.,•,».-•••.,•?»•.-••••  TT  ••-••-.. /"rincf/oMjisr.  J.  1978 
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HONORARY  MEMBERS. 

Agassiz,  Alexander Cambridge,  Mmb, 

L0NG8TRBTH,  MiERS  F Derby,  Pa. 

Lyman,  Theodore BrookUne,  Ma99, 

DECEASED  MEMBERS. 

Datoof  DeAtb. 

^Agassiz,  Louis Dec.  14,  1873 

'Alexander,  J.  H March  2, 1867 

'Alexander,  Stephen June  25, 1883 

*Bachb,  Alexander  Dallas Feb.  14, 1867 

•Baird,  Spencer  F Aug.  19,  1887 

Barnard,  J.  G May  14,  1882 

Barnard,  F.  A.  P April  27, 1889 

•Caswell,  Alexis Jan.  8,  1887 

•Chauvenet,  William Dec.  13, 1870 

*Clark,  Hen  KY  James ^uly,  1, 1873 

Coffin,  James  H Jan,  6, 1873 

Coffin,  John  H.  C Jan.  9,  1890 

Cook,  George  H Sept.  22, 1889 

Dalton,  J.C Feb.  2,  1889 

Davis,  Charles  H Feb.  18. 1877 

^Draper,  Henry Nov.  20,  1882 

•Draper,  John  W Jan.  4,  1882 

*£ad8,  James  B Mar.  8,  1887 

Engelmann,  George Feb.  11,  1884 

•Fkazer,  John  Fries Oct.  12, 1872 

*Gabb,  Wiluam  M - May  30, 1878 

'GiLLiss,  James  Melville Feb.  9,  1865 

•Gould,  Augustus  A Sept.  15,  1866 

•Grat,  Asa Jan.  30,  1888 

•Guy  JT,  Arnold Feb.  8, 1884 

Hayden,  F.  V Dec.  22,  1887 

•Henry,  Joseph May  13, 1878 

•Hadley,  James Aug.  1,1864 

"Hitchcock,  Edward Feb.  27,  1864 

•HoLBROOK,  J.  E Sept.  8,  1871 

•Hubbard,  J.  S Aug.  16,  1863 

•Humphreys,  A.  A Nov.  28,  1883 

•Haldeman,  S.  S Sept.  10,  1880 

•KiRTLAND,  Jared  P Dec.  10,  1877 

•Lane,  J.  Homer .  1880 

•LeConte,  John  L Nov.  15,  1883 

Lesquereux,  Leo Oct.  25,  1889 

LooMis,  Elias Aug.  10,  1889 

•Mahan,  D.  H Sept.  16,  1871 

•Marsh,  G.P July  23,  1882 

•Meek,  F.B Dec.  21, 1877 

•Morgan,  LewisH Dec.  14,  1881 

•Norton,  William  A Sept.  21,  1883 

•PouRTALES,  L.  F .• July  17,  1880 

RoDGBRS,  John May  5,  1882 

Rogers,  Robert  £ Sept.  7, 1884 

•Rogers,  Wiixiam  B May  30,  1882 

•Saxton,  Joseph Oct.  26, 1873 
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Date  of  Death 

SiLLIMAN,  Benj.,  Jr Jau.  14,  l-?"^.'. 

•Smith,  J.  Lawrence Oct.  12,  Itsi^ 

•Stimpson,  William 7 May  26,  l.'*73 

•Strong,  Theodore Feb.  1,  l?it9 

♦SOLLiVANT,  W.S April 30,  1»CJ 

•ToRREY,  John Marcli  10,  1*;73 

•TOTTEN,  J.  G  Apiil22,  l^M 

•Tuckerman,  Edward March  15,  1?-** 

•Warren,  G.  K Aug.  h,  Ik-:^ 

•Watson,  James  C Nov.  23,  l-'H' 

•WiNLOCK,  Joseph Jan.  11,  Ifso 

•Woodward,  J.  J.,  U.  S.  A Aug.  17,  ie--J 

WoMTHEN,  A.  H May  6,  Ifsi^ 

•Wyman,  Jkffries Sept.  4,  ltf74 

FOREIGN  ASSOCIATES. 

BuNSEN,  Robert  W Heilddberg. 

Airy,  Sir  George  B Gremtnck, 

Owen,  Sir  Richard London. 

Burmeister,  C.  H.  C Buenos  Affra, 

Struve,  Otto  von Pulkcv^i. 

Adams,  J.  C ^...Cambridge. 

Cayley,  Arthur Cambridgt. 

Helmholtz,  Baron  H.  von Bcrh%, 

Pasteur,  Louis Pan». 

Stokes,  Sir  GeorobG Cambrid^. 

Sylvester,  J.  J Oxford. 

Hooker,  Sir  J.  D h'ev. 

Thomson,  Sir  William • GlaBgotr. 

AuwERS,  Arthur Berlin. 

Bertrand,  J.  L.  F * Parii. 

Huxley,  T.  H Londom. 

ViRCuow,  Rudolph  von Berlin. 

Berthelot,  M.  p.  E Pari*, 

DkCandoi4.e,  Alphonse GcNeni. 

KftLLiKER,  Albert  VON WUrzburg, 

RicHTHOFEN,  F.  von Berlin. 

HOFMANN,  A.  W Berlin. 

IbaRez,  Carlos Madrid, 

DECEASED  FOREIGN  ASSOCIATES. 

Sir  Wm.  Rowan  Hamilton.  Michel  Chasles. 

Carl  Ernst  von  Baer.  Sir  Rode  hick  I.  Murchison. 

Henry  Milne-Edwards.  Victor  Kegnault. 

Michael  Faraday.  H.  W.  Dovk. 

L.  Elie  db  Beaumont.  C.  A.  F.  Peters. 

Sir  Pavid  Brewster.  Justus  von  Liebiu. 

G.  A.  A.  Plana.  Alexander  Bhaun. 

F.  W.  A.  Aroelander.  Joachim  Barrande. 

Friedrich  WOhler.  Adolphe  WCrtz. 

J.  B.  Dumas.  Theodore  von  Oppolzbr. 

J.  B.  J.  D.  BOUSSINGAULT.  G.  R.  KlUCIIOFF. 

M.  E.  Chevreul.  Rudolph  Claush's. 

James  P.  Joule. 

*  Biographical  notices  have  been  preaented  of  those  designated  by  a  *. 
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APPENDIX    D. 


TRUST  FUNDS  OF  THE  ACADEMY. 

The  National  Academy  of  Sciences  has  been  aathorized  by  Oonii^ress 
to  hold  trast  funds,  and  np  to  the  present  time,  five  gifts  of  importance 
have  been  received.  The  proceeds  of  fonr  of  these  are  available,  and 
have  already  rendered  much  aid  in  promoting  original  research  in 
science.  The  increasing  usefulness  of  these  various  gifts  makes  it  desira- 
ble to  place  together  on  record  the  orignal  instruments  of  trust,  and  an 
account  of  the  grants  made  from  these  funds  since  they  were  received  by 
the  Academy. 

THE   BAGHE  FUND. 

The  lirst  important  gift  received  by  the  Academy  was  from  its  first 
president,  Alexander  Dallas  Bache,  who  left  the  greater  part  of  his 
property  in  trust  to  the  Academy,  at  his  death  in  1867.  The  income  of 
the  fund  has  been  available  for  about  18  years,  and  the  special  grants 
made  are  stated  in  the  report  which  follows  the  various  instruments  of 
gift  relating  to  the  trust. 

SXTRACT  FROM  THE  WILL  OF  ALEXANDER  DALLAS  BACHE. 

March  18,  1662. 

Item :  As  to  all  the  rest  andresidae  of  my  estate,  including  the  sam  of  (5,000  placed 
at  the  disposal  of  my  -wife  in  case  she  should  not  desire  to  make  any  disposition  of  the 
same,  I  direct  my  executors  hereinafter  named  to  apply  the  income  thereof,  after  the 
death  of  my  wife,  according  to  and  under  the  direction  of  Joseph  Henry,  of  Wash- 
ington, Louis  Agaasiz  and  Benjamin  Peirce,  of  Harvard  College,  Massachusetts,  to  the 
prosecution  of  researches  in  physical  and  natural  science  by  assisting  experimentalists 
and  observers  in  such  manner  and  in  such  sums  as  shall  be  agreed  upon  by  the  three 
above-named  gentlemen,  or  any  two  of  them,  whom  I  constitute  a  board  of  direction 
for  the  application  of  the  income  of  my  residuary  estate  for  the  above  objects  after  the 
death  of  my  said  wife.  The  class  of  subjects  to  be  selected  by  this  board  and  the  results 
of  such  observations  and  experiments  to  be  published  at  the  expense  of  my  trust  estate 
under  their  directions  out  of  the  income  thereof  but  without  encroaching  on  the 
principal. 

In  case  of  the  death  or  inability  to  act  of  aU  or  any  of  the  three  gentlemen  I  have 
named,  in  my  wife's  lifetime,  my  will  is  that  she  shall  supply  their  places  in  the  board 
of  direction  by  an  instrument  of  writing,  either  testamentary  or  otherwise,  desiring 
that,  in  the  selection  of  the  persons  to  administer  the  income  of  the  trust  fund  hereby 
created,  she  will  have  regard  to  the  selection  of  persons  whose  attention  has  been 
directed  to  the  same  branches  of  science  as  tl^oj9^  {  hay^  named,  and  so  that  each  of 
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the  departments  of  physics,  mathematics,  aud  natural  history  shall  he  represeut^d  in 
the  hoard.  In  case  of  any  vacancy  occurring  in  the  hoard  of  direction  after  its  organ- 
ization, anil  after  the  death  of  my  \rif(>,  hy  reason  of  the  death,  inahility^  or  refusal 
to  act,  or  resignation  of  any  of  its  moiiihers,  my  will  is  that  the  surviving  or  remain- 
ing memher  or  memhers,  for  the  time  hoing,  shall  have  power  to  fill  vacancies  so 
occurring  in  the  hoard  hy  the  selection  of  other  person  or  persons  to  fill  such  vacan- 
cioR,  and  so  on  from  time  to  time  us  vacancies  occur.  My  intention  heing  that  the 
board  of  direction  shall  have  power  to  continue  its  existence,  and  to  filling  all  vacan- 
cies occnrrin;::  in  their  body  from  time  to  time,  I  direct  that  a  minute  of  their  proceed- 
ings be  kept,  and  that  the  appointment  of  any  memher  hy  the  hoard  shall  be  notified 
in  writing  to  the  trustees,  for  the  time  being,  of  my  residuary  estate.  In  the  event 
of  any  failure  of  the  board,  for  the  time  being,  to  direct  the  application  of  the  income 
of  my  said  residuary  estate,  or  to  continuing  its  existence  by  filling  vacancies  occur- 
ring in  their  body,  my  will  is  that  the  application  of  the  income  thereof  for  the  pur- 
poses and  objects  declared  in  this  clause  of  my  will  shall  be  made  by  the  trustees, 
under  the  direction  of  the  American  Philosophical  Society  of  Philadelphia. 

•  »«*••• 

Item:  I  hereby  nominate  and  appoint  my  friends,  Peter  McCall,  esq.,  aud 
Morton  P.  Henry,  esci.,  of  the  city  of  Philadelphia,  and  the  survivor  of  them,  to  be  the 
executors  of  and  trustees  under  this  my  last  will  and  testament. 

CODICIL,  JULY  15.  1863. 

Item  :  I  give  and  devise  to  my  sister,  Sally  Franklin  Wainwright>  the  house  pur- 
chased by  mo,  situated  No.  3%  West  Twentieth  Street,  in  the  city  of  Washington, 
between  G  and  H  streets,  to  be  hold  aud  enjoyed  by  her  during  the  term  of  her  nat- 
ural life.  After  her  death  I  direct  the  said  house  shall  pass  with  the  residue  of  my 
estate  (subject  to  a  life  estate  of  my  wife,  Nancy  Clarke  Bacho,  therein,  in  case  she 
should  survive  my  sister)  to  the  **  National  Academy  of  Sciences,"  upon  the  trusts 
set  forth  as  to  the  said  residue  of  my  estate. 


•  . 


Item :  My  will  is  that,  upon  the  death  of  my  wife,  all  the  rest  and  residue  of  my 
estate  shall  be  paid  over  to  and  vest  in  the  corporation  of  the  National  Academy  of 
Sciences,  incorporated  by  act  of  Congress,  passed  the  3d  day  of  March,  A.  D.  1863, 
whom  I  hereby  appoint  trustees  in  the  place  of  my  said  executors  under  the  fourth  clause 
of  my  said  will,  to  apply  the  income,  according  to  the  directions  in  the  said  clause 
contained,  to  the  prosecution  of  researches  in  physical  and  natural  science  by  assist- 
ing experimentalists  aud  observers  in  such  manner  and  in  such  sums  as  shall  be  agreed 
upon  by  the  board  of  direction  in  the  said  clause  named.  My  will  further  is,  that, 
in  case  of  any  failure  of  the  board  for  the  time  being  to  direct  the  application  of  the 
income  of  my  residuary  estate,  or  to  continue  its  existence  by  filling  vacancies  occur- 
ring in  their  body,  the  application  of  the  income  thereof  for  the  purposes  and  ob- 
jects declared  in  the  said  clause  shall  be  made  under  the  direction  of  the  National 
Academy  of  Sciences  instead  of  the  American  Philosox)hical  Society,  of  Philadelphia. 
In  all  other  respects  the  said  application  of  the  income  to  the  purposes  aforesaid  to 
be  made  by  the  same  persons  aud  under  the  same  rules  as  I  have  prescribed  in  the 
said  clause  of  njy  will. 

Duly  sworn  to  before  Samuel  Lloyd,  February  27,  1867,  in  the  city  and  county  of 
Philadelphia. 

BACHE  TRUST  FUND. 

By  the  above  will  of  Prof.  A.  D.  Bache,  his  property,  after  the  death 
of  Mrs.  Bache,  passes  to  the  National  Academy  of  Sciences  as  a  tmst 
fund,  the  income  of  which  is  to  be  applied  to  the  prosecution  of 
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researches  in  physics  and  natnral  science,  in  such  manner  as  shall  be 
agreed  upon  by  the  board  of  direction,  appointed  by  the  fourth  clause 
of  his  will.  On  the  death  of  Mrs.  Bache,  which  occurred  in  February, 
1870,  the  executors  proceeded  to  settle  the  estate.  After  paying 
various  legacies,  the  amount  of  the  trust  fund  was  about  $41,250. 

The  treasurer  was  given  full  power,  by  a  vote  of  the  Academy,  to 
receive  the  trust  fund  and  to  act  as  attorney  in  fact  for  the  Academy 
in  all  matters  pertaining  thereto.  At  his  own  suggestion,  he  was  also 
required  to  give  bonds  for  the  faithful  discharge  of  his  duty  in  the  sum 
of  $50,000. 

It  was  resolved  that  the  whole  fund  should  be  invested  in  United 
States  securities  as  early  as  practicable. 

THB  LA.8T  WILL  AND  TESTAMENT  OF  NANCY  CLARKE  BACIIB. 

I  hereby,  in  pursuance  aud  exercise  of  tbo  power  of  appointment  contained  in  the 
last  will  and  testament  of  my  husband,  Alexander  Dallas  Bacbe,  devise,  bequeath, 
and  appoint  the  snm  of  five  thousand  dollars  of  the  principal  of  the  estate  of  my  said 
husband,  over  which  I  have  a  power  of  appointment  by  his  will,  to  be  paid  by  his 
execntors,  or  by  such  person  or  persons  as  shall  hold  the  principal  of  the  estate  at  my 
death,  to  my  nephew,  Henry  Wood  Bache,  absolut«ly ;  and  I  hereby  request  my 
nephew,  in  case  he  should  die  unmarried  and  without  issue,  to  make  such  a  disposi- 
tion of  this  amount  by  will  as  will  secure  it  to  be  paid  at  his  death  to  the  National 
Academy  of  Sciences,  at  Washington,  to  bo  held  by  that  corporation  upon  the  same 
trusts  and  for  the  same  purposes  as  are  declared  by  my  husband  in  his  will,  as  to  the 
residue  of  his  estate  after  my  death.  I  expressly  desire,  however,  that  it  shall  be 
understood  that  this  request  shall  not  he  coustrued  into  any  direction  which  would 
interfere  with  his  full  control  of  the  principal,  which  is  to  be  paid  into  his  hands 
directly. 

Second.  1  hereby  direct  the  house,  No.  1624  Chestnut  street,  in  which  I  now  reside, 
to  be  sold  by  my  executor  hereinafter  named,within  a  reasonable  time  aftei  my  death, 
either  at  public  or  private  sale,  and  after  deducting  from  the  purchase  money  any 
debts  or  expenses  connected  with  the  sale,  and  the  administration  of  my  estate, 
which,  with  the  cash  on  hand  or  other  property  which  I  may  own  or  possess  at  my 
death,  shall  be  sufficient  to  satisfy,  I  direct  my  executor  to  pay  over  the  net  proceeds 
to  the  National  Academy  of  Sciences,  at  Washiugton,  to  be  held  by  that  corporation 
as  trustees  in  trust  to  apply  the  income  thereof  to  the  prosecution  of  researches  in 
physical  and  natnral  science,  according  to  the  directions  contained  in  the  last  will 
and  testament  of  my  husband  as  to  the  residue  of  his  estate  after  my  death  in  the 
same  manner  as  if  all  the  directions  contained  in  the  last  will  aud  testament  of  my 
husband  and  in  the  codicil  thereto  were  herein  repeated  at  length  ;  my  object  being 
to  make  precisely  the  same  disposition  of  the  proceeds  of  this  house  as  was  made  by 
my  husband  of  his  residuary  estate  after  my  death. 

Third.  I  direct  all  the  medals  and  diplomas  of  my  husband,  and  the  large  photo- 
graph of  him  now  in  my  possession,  to  be  deposited  aud  remain  with  the  National 
Academy  of  Sciences.  I  have  made  a  memorandum  of  the  disposition  of  certain 
other  articles  which  I  desire  shall  bo  carrio<l  into  effect  as  if  contained  in  this  will. 
I  appoint  Morton  P.  Henry,  of  Philadelphia,  executor  of  this  my  last  will  and  testa- 
ment. 

CODICIL  TO  THE  LAST  WILL  AND  TESTAMENT  OF  NANCY  CLARKE  BACHE,  DATED 
,  APRIL  19,  1869. 

Il0m :  I  hereby  direct  my  exeontor  to  pay  out  of  the  proceeds  of  the  sale  of  my  said 
house,  No.  1084  Chestnut  street,  Philadelphia,  which  I  have  directed  to  be  sold,  the 
fum  of  fire  handred  dollars  to  my  nephew,  Henry  Wood  BacU«,  toi  \x\%  Q^^  ^Qi»^  %iGA 
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benefit.  I  further  direct  my  executor  to  invest  five  thousand  dollars  of  the  proceeds 
of  sale  of  said  house  in  his  own  name,  as  trustee,  in  such  securities  as  he  may  think 
proper,  and  to  pay  the  iucomo  thereof  to  my  nephew,  Henry  Wood  Bache,  during  his 
natural  life.  After  the  death  of  my  nephew,  I  direct  that  the  principal  of  the  said 
sum  of  five  thousand  dollars  shall  go  to  the  National  Academy  of  Sciences,  at  Wash- 
ington, in  trust  for  the  same  uses  and  purposes  as  are  declared  as  to  the  proceeds  of 
sale  of  said  house  by  my  said  will.  I  expressly  declare  that  the  above  bequests  to 
Henry  Wood  Bache  are  in  addition  to  the  five  thousand  dollars  I  have  appointed  to 
him  out  of  my  husband's  estate.  Item :  I  give  and  bequeath  to  my  faithful  servant, 
Isabella  Mallihan,  the  sum  of  one  hundred  dollars,  to  bo  paid  to  her  out  of  the  pro- 
ceeds of  sale  of  said  house.  Item :  1  give  and  bequeath  to  my  sister-in-law,  Mrs.  Sophia 
A.  Irwin,  the  sum  of  one  thousand  dollars,  to  be  paid  to  her  out  of  the  proceeds  of 
sale  of  my  said  house.  Item  :  I  desire  my  executor  to  permit  my  sister,  Mrs.  Little- 
field,  to  occupy  my  house  for  six  months  after  my  death  free  of  rent,  if  she  should 
desire  to  do  so,  during  which  time  it  shall  remain  unsold.  Item:  I  hereby  declare 
that  the  balance  of  the  proceeds  of  the  sale  of  my  said  house  shall  go,  after  paying 
and  providing  for  the  above  legacies,  as  is  set  forth  and  declared  in  my  said  will, 
which  in  all  other  respects  I  hereby  republish  and  declare  as  my  last  will  and  testa- 
ment. 

Sworn  and  subscribed  before  John  Campbell,  deputy  register,  in  the  city  and  county 
of  Philadelphia,  January  20,  1870. 

STATEMENTS    REGARDING  THE  BACHE  FUND. 

In  April,  1871,  the  ^^reasurer,  Mr.  Fairmau  Rogers,  announced  that  the 
proceeds  of  the  estate  left  to  the  Academy  by  the  late  Prof.  A.  D. 
Bacbe,  had  been  formally  handed  over  to  him  by  the  executors;  that 
these  funds  amounted  to  $40,515.07,  together  with  an  annual  ground  rent 
of  $102,and  some  land  in  Missouri  not  now  available;  and  that  in  con- 
formity with  the  resolutions  adopted  by  the  Academy,  he  was  convert- 
ing the  securities  into  United  States  bonds  as  soon  a^  practicable, 
and  had  given  bonds  in  the  sum  of  $50,000. 

In  April,  1872,  the  treasurer  made  a  financial  report  concerning  the 
Biiche  trust  fund,  and  stated  that  the  annual  income  amounted  at  pres- 
ent to  about  $2,500  in  gold.  He  presented  his  bond  to  the  Academy, 
which  was  approved  and  placed  in  the  custody  of  the  president. 

The  president  informed  the  Academy  that  the  board  of  direction  had 
made  two  appropriations^  one  for  the  promotion  of  a  magnetic  survey 
of  the  United  States,  under  the  direction  of  Mr.  Hilgard,  and  one  for 
investigations  of  sun  spots,  by  Professor  Winlock. 

In  April,  1876,  Mr.  Henry,  on  the  part  of  the  board  of  direction,  gave 
a  statement  of  appropriations  made  for  the  past  year. 

The  treasurer  submitted  a  report  of  the  conditioti  of  the  fund,  show- 
ing that  the  available  income  balance  was  $2,426.97.  Upon  his  sug- 
gestion, a  resolution  was  adopted  by  the  Academy,  authorizing  the  sale 
of  the  ground-rent  forming  part  of  the  assets. 

In  April,  1877,  on  motion  it  was-^ 

Hesohedf  That  all  apparatus  procured  at  the  charge  of  the  Bache  fund  fof  the  use 
of  investigators  shall  be  duly  receipted  for  by  those  to  whom  it  is  loaued,  according 
to  forms  to  b^  prescribed  by  the  board  of  direction,  and  shall  be  retqmed  to  %l\^ 
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officer  haviug  cliarge  of  tlu^  proporty  of  tlio  Acjuloiiiy  wlienover  tli«^  investigation  for 
which  it  was  provided  in  completed,  but  that  it  shall  at  all  times  be  held  subject  to 
the  disposal  of  the  Academy. 

At  a  meetiug  of  the  Academy  held  in  April,  1879,  it  was  reported 
by  the  treasurer  that,  by  the  death  ol*  Henry  Wood  Bache,  the  Bache 
fund  wonUl  be  increased  by  the  amount  of  $4,G50,  according  to  the 
terms  of  the  will  of  Mrs.  A.  D.  Bache. 

It  was  therefore — 

licMoIcedf  That  Fairman  Rogers,  treasurer,  be  anthoriz'-d  to  receive  from  the  trus- 
tees of  lienry  Wood  Bache,  under  the  will  of  Mrs.  A.  D.  Hache,  all  cash  and  securi- 
ties payable  to  the  National  Academy  of  Sciences  in  the  settlement  of  his  accounts 
as  trustee,  and  that  he  be  further  authorized  to  execute  all  papers  required  in  the 
transaction. 

At  the  stated  session,  in  April,  1884,  Mr.  Hilgard,  on  the  part  of  the 
board  of  direction  of  the  Bache  fund,  made  a  statement  of  the  present 
condition  of  the  fund,  explaining  the  policy  which  had  formerly  guided 
the  board,  and  the  rules  adopted  by  the  present  board,  with  the  view 
to  having  the  fund  more  directly  applied  to  distinct  objects,  the  results 
of  which  might  be  published  as  ^^  Memoirs  of  the  Biiche  Fund." 

REPORT  ON  THE  BACHE  FUND. 

At  the  session  of  the  National  Academy  held  at  Washington  in 
April,  1888,  resolutions  were  passed  calling  upon  the  board  of  direc- 
tion of  the  Bache  fund  to  present  adetailed  report  of  their  expenditures 
from  the  fund  up  to  the  present  time.  A  wish  was  at  the  same  time 
expressed  that  references  should  be  given  to  memoirs  and  papers  con- 
taining results  obtained  through  the  application  of  the  fund. 

The  present  report  is  intended  to  comply  as  far  as  possible  with  the 
request  of  the  Academy.  It  is  drawn,  for  the  greater  part,  at  least, 
from  memoranda  furnished  by  Prof.  J.  H.  C.  Coffin,  from  1881  to  1887, 
treasurer  of  the  Academy. 

So  far  as  can  now  be  determined,  it  has  from  the  beginning  been  the 
custom  of  the  board  of  direction,  in  case  of  approval  of  any  applica- 
tion for  money  from  the  Bache  fund,  to  indorse  their  approval  upon  the 
application,  and  then  to  forward  the  application  to  the  treasurer  for 
payment. 

When  the  present  board  came  into  office,  formal  rules  were  adopted 
requiring  the  production  of  proper  vouchers  for  expenditures,  and  also 
making  it  necessary  that  the  board  of  direction  should  be  unanimous. 
For  many  years  past,  Prof.  J.  B.  Hilgard,  as  the  only  member  of  the 
board  residing  in  Washington,  has  been  chairman  of  the  board,  and  has 
conducted  business  directly  with  the  treasurer.  Applications  for  money 
have,  it  is  believed,  been  most  frequently  made  to  him,  but  sometimes 
to  the  other  two  members  of  the  board.  The  difficulty  in  making  out 
an  absolutely  perfect  list  of  all  the  appropriations  made  by  the  board 
arises  fh>m  the  fact,  that  the  orders  prior  to  April  19, 1884^  were  atotea 
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from  the  treasurer's  box  (together  with  all  other  vouchers)  in  the  Acad- 
emy room  in  the  Smithsonian  Institution.  It  is  believed,  however,  tiiat 
the  list  herewith  furnished  up  to  April,  1888,  is  nearly,  if  not  quite  com- 
plete.   The  list  is  as  follows : 

1871.  -Sept.  6,  to  Prof.  J.  E.  Hilgard  for  the  magnetic  survey  of  the  United 

States $500.00 

1872.  Jan.  1(5,  to  Prof.  J.  E.  Hilgard  for  the  same 500.00 

1872.  Jan.  16,  to  Prof.  Joseph  Winlock  for  investigations  of  sun  spots 400.00 

1872.  Apr.  29,  to  Prof.  J.  E.  Hilgard  for  the  magnetic  survey  of  the  United 

States 500.00 

1872.  July  20,  to  Prof.  Joseph  Winlock  for  investigations  of  suu  spots 400.00 

1872.  Nov.  28,  to  Prof.  J.  E.  Hilgard  for  magnetic  survey  of  the  United 

States 1,000.00 

1873.  Feb.  17,  to  Prof.  Joseph  Winlock  for  investigations  in  solar  physics..   1.200.00 

1873.  Nov.  — ,  to  Prof  J.  E.  Hilgard  for  magnetic  survey 1, 200. 00 

1874.  Mar.  16,  to  Prof.  Joseph  Winlock  for  the  same  as  No.  3 500.00 

1874.  June  15,  to  Prof.  J.  E.  Hilgard  for  magnetic  survey 1, 200. 00 

1875.  June  17,  to  Prof.  J.  E.  Hilgard  for  magnetic  survey 1,000.00 

1875.  Oct.  5,  to  Prof.  J.  E.  Hilgard  for  magnetic  survey ."VOO.  00 

The  magnetic  survey  of  the  United  States  made  at  the  charge  of 
the  Baohe  fund  was  terminate<l  in  1876.  The  results  obtained  up  to 
that  time  were  published  in  detail  in  the  Coast  Survey  Report  for 
1882,  Appendix  14, 106  pp.,  4to. 

The  money  received  by  Professor  Winlock  was  employed  under 
his  direction  in  observations  of  the  sun,  as  described  in  the  pref- 
ace to  vol.  VIII  of  the  Annals  of  the  Observations  of  Harvard  Uni- 
versity, and  the  results  were  published  in  the  second  part  of  the 
same  volume. 

1875.  Oct.  25,  toCharlesS.  Peirce 400.00 

(Two  grants,  one  of  $1,200  for  the  study  of  color;  one  of  $500  for 
the  comparison  of  sensations.) 

1876.  Apr.  28,  to  Prof.  A.  M.  Mayer  for  acoustic  researches 250.00 

Professor  Mayer's  results  are  contained  in  the  Memoirs  of  the 

National  Academy  of  Sciences,  vol.  iii.  Part  1, 1884. 
1876.  May  24,  to  Prof.  J.  E.  Hillgard  for  the  magnetic  survey  of  the  United 

States 1,000.00 

1876.  Sept.  18,  to  Charles  S.  Peirce 400.00 

1876.  Nov.  18,  to  Prof.  S.  P.  Langley 500.00 

1876.  Dec.  12,  to  Charles  S.  Peirce 400.00 

1877.  May  16,  to  Prof.  Wolcott  Gibbs  for  researches  on  the  complex  inor- 

ganic acids 100.00 

1877.  June  13,  to  Prof.  A.  M.  Mayer  for  researches  on  the  nature  of  the  dis- 
charge of  the  inductoriuni 500.00 

Memoirs  Nat.  Acad.,  vol.  iii.  Part  1  (1884). 
1877.  Oct.  5,  to  Prof.  J.  E.  Hilgard  for  the  magnetic  survey  of  the  United 

States.    Computations  of  field  work  from  1871  to  1876 600. 00 

1877.  October  22,  to  Prof.  Wolcott  Gibbs  for  researches  on  the  complex  in- 
organic acids 200.00 

1877.  Nov.  19.  to  Prof.  S.  P.  Langley 500.00 

1878.  Sept.  30,  to  Charles  S.  Peirce 500.00 
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1878.  Sept.  30,toC.  R.  Towalky,  Pii.  D $r.00.00 

For  a  new  reduction  of  La  Caillf's  olwcrviitltMKs  of  fuiidnnieutal 
stars  in  the  southern  heavens  in  17  rJ-17r>7.  PubliHhed  in  the  report 
of  the  Coast  and  Geodetic  Survey  for  1882,  Appendix  No.  21,  1879. 
June  17,  to  R.  W.  Willson,  treasurer  Fort  Worth  eclipse  party,  to 
pay  part  of  the  expense  of  publishing  the  observations  made  by  the 
party  at  Fort  Worth,  in  July,  1878. 

Pnhlished :  '*  Report  of  the  observations  of  the  total  solar  eclipse, 
July  29, 1878,  made  at  Fort  Worth,  Texas.'' 

1879.  Jan.  17,  to  Leonard  Waldo  for  work  on  eclipse  party 100. 00 

Report  pablished  by  John  Wilson  <&  Sou,  Cambridge,  and  distrib- 
uted to  leading  observatories  and  societies. 

1879.  May  10,  to  Sam nol  Hein  (object  not  stated) 150.00 

1879.  May  20,  to  Prof.  Wolcott  Gibbs  for  work  on  complex  inorganic  acids.  300.00 

1879.  Aug.  2,  to  J.  C.  Watson  (object  not  known) 1,000.00 

1880.  Feb.  17,  to  the  American  Journal  of  Science  for  magnetic  maps ()0. 00 

1880.  Mar.  13,  to  Prof.  C.  S.  Lyman,  for  the  board  of  managers  of  the  Yale 

observatory  to  aid  the  thermometric  bureau  of  the  observatory  in 
purchasing  standard  thermometers  and  other  instruments  for  its 

necessary  equipment 500. 00 

Reports  published :  **  Report  of  the  Board  of  Managers  of  the  Ob- 
servatory of  Yale  University  to  the  President  and  Fellows,"  1880-81 
to  l887-'88. 

1881.  June  6,  to  Prof.  S.  P.  Langley  for  observations  on  the  physical  consti- 

tution of  the  sun 1,000.00 

1881.  Dec.  9,  to  Prof.  Wolcott  Gibbs  for  work  on  complex  inorganic  acids 300. 00 

Dr.  Gibbs's  work  on  the  complex  inorganic  acids  is  not  yet  com- 
pleted. Five  installments  have  been  published  in  the  Proceedings 
of  the  American  Academy  of  Arts  and  Sciences,  vols,  xv,  xvi,  xvii, 

XVIII,  XIX. 

1882.  July  14,  to  Prof.  S.  Newcomb  for  experiments  on  the  velocity  of  light    1, 200. 00 

The  results  of  this  investigation  were  published  in  the  astronom- 
ical papers  of  the  American  Ephemeries,  vol.  ii,  parts  iff  and  iv. 

1883.  Apr.  25,  to  Mr.  Rockwell  for  the  eclipse  party 800. 00 

18H3.  Juno  6,  to  Mr.  Rockwell  for  the  eclipse  party GOO.  00 

1883.  Nov.  27,  to  Prof.  E.  S.  Holden  for  observations  of  the  aurora  borealis 

and  zodiacal  light 300. 00 

1883.  Nov.  27,  to  Prof.  E.  S.  Holden  for  the  purchase  of  an  aurora  spectro- 

scope, $300  (less  $20.26  returned),  $279.74.  This  instrument  is  now  at 
the  Washbnrn  Observatory,  Madison,  Wis.  In  consequence  of  the 
removal  of  Professor  Holden  to  California  a  short  time  after  it  was 
received,  no  work  suitable  for  publication  was  done  with  it. 
Professor  Holden  refunded  $20.26. 

1884.  Sept.  17,  to  Prof.  S.  P.  Langley  for  observations  on  the  physical  consti- 

tutiou  of  the  sun 1, 500. 00 

Professor  Langley's  work  has  been  done  partly  at  the  expense  of 
the  Bache  fund,  and  partly  at  the  expense  of- other  funds,  and  his 
results  have  been  published  together  so  that  a  precise  reference  to 
what  has  been  done  with  the  Bache  fund  alone  is  not  possible.  Wo 
may,  however,  cite  the  following:  American  Journal  of  Science, 
Angnst,  1887 ;  Memoirs  of  the  National  Academy  of  Sciences  for  1882, 
vol  — ;  American  Journal  of  Science  for  March,  1884 ;  the  same  for 
January,  1886;  the  same  for  August,  1^86. 
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1884.  Oct.  22,  to  Prof.  Ira  Romson  for  obHorvatious  on  the  iuflucnoe  of 

magnetism  upon  chemical  action $500. 00 

Two  preliminary  papers  have  been  published  in  the  American 
Chemical  Journal,  vol.  vii,  p.  430.  A  paper  giving  the  complete 
results  will  soon  be  published  in  the  American  Chemical  Journal. 

1884.  Nov.  6,  to  Prof.  11.  B.  Hill  for  the  study  of  pyromucic  acid 200.00 

The  results  of  this  work  have  been  published  in  Leibig'sAnualen, 
vol.  ccxxxii,  p.  42;  in  the  Berichte  der  Deutschen  Chem.  Gesell- 
schaft,  XVIII,  2095;  xx,  252 ;  xx,  3:i59 ;  and  in  the  Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  xxi,  135;  xxii,  315; 
XXIII,  188.  Other  papers  are  in  press  or  nearly  ready  for  publication. 
1884.  Nov.  20,  to  Prof.  £.  S.  Holden  f6r  observations  on  303  fundamental 

stars 400.00 

1884.  Dec.  4,  to  Dr.  E.  H.  Hall  for  investigations  in  electricity 500.00 

Results  published  in  the  August  and  October  numbers  of  the 
American  Journal  of  Science  for  1888. 

1884.  Dec.  26,  to  W.  M.  Davis  for  observatiouR  on  the  motion  of  clouds  aa 

indicating  upper  currents 50.00 

No  published  report  has  been  made. 

1885.  March  26,  to  W.  M.  Davis  for  observations  on  thunder  storms 200. 00 

1885.  April  6,  to  Prof.  E.  S.  Holden  for  observations  on  303  fundamental 

stars 225.00 

Professor  Holden's  work  on  the  observations  of  fundamental  stars 
appeared  in  the  publications  of  the  Washburn  Observatory, 
vol.  IV,  1885. 

1885.  May  1,  to  Prof.  A.  A.  Michelson  for  work  on  the  velocity  of  light 283.97 

1885.  June  11,  to  Prof.  £.  C.  Pickering  for  observations  on  stellar  photogra- 
phy    1,000.00 

Professor  Pickering's  results  have  been  published  in  the  Memoirs 

of  the  American  Academy   of  Arts  and  Sciences,  xi,  179 ;  xviii, 

No.  4,  of  the  Annals  of  Harvard  College  Observatory ;  in  vol.  xviii. 

No.  6, of  the  same;  and  vol.  xviii,  No.  8. 

1885.  July  2,  to  Prof.  J.  E.  Hilgard  for  the  magnetic  snrvey  of  the  United 

States.     Supplementary  work 50.00 

1885.  July  8,  to  Prof.  J.  E.  Hilgard  for  same 150.00 

1885.  July  8,  to  Yale  College  Observatory  for  determination  by  A.  Hall,  jr., 

of  the  mass  of  Saturn 300.00 

1885.  Nov.  9,  to  Mr.  A.  G.  Webster  for  an  investigation  of  the  mechanical 

equivalent  of  heat  by  an  electric  method 250.00 

Nothing  was  accomplished  by  this  work.  The  apparatus  was  for- 
warded to  the  treasurer  at  Washington,  and  $29.11  of  the  money 
refunded. 

1885.  Dec.  31,  to  Prof.  £.  C.  Pickering  for  observations  on  stellar  photo- 

graphy    1,000.00 

1886.  Peb.  27,  to  Yale  College  Observatory  lor  determination  by  A.  Hall,  jr., 

of  the  mass  of  Saturn 3(K).00 

1886.  March  3,  to  the  New  England  Meteorological  Society  for  observations 

on  thunder  storms 300.00 

1886.  July  28,  to  Yale  College  Observatory  for  determination  by  A.  Hall,  jr., 

of  the  massof  Satnrn 300.00 

Mr.  Hall,  under  Dr.  Elkin's  direction,  made  observations  in  1885- 

1887,  and  has  since  that  time  been  engaged  in  reducing  the  same. 

The  details  are  not  ready  for  publication,  but  the  results  of  his  work 

were  communicated  to  the  Academy  at  its  meeting  in  April,  1889. 

1866.  Sept.  29,  to  Dr.  B.  A.  Oonld  for  measurements  of  the  Cordova  photo- 

graphs 500.00 
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I8d«.  Oct.  7,  to  Prof.  E.  C.  Pickering  for  work  on  stellar  i)liotograi)liy   81,000.00 

1887.  Jan.  30,  to  Dr.  B.  A.  GoiiUl  for  nieasureiuonts  of  the  Cordova  photo- 
graphs         500.00 

1887.  Mar.  22,  to  Prof.  A.  A.  Michelson  for  researches  on  light 500, 00 

The  resultii  of  this  work  have  been  pnblished  in  the  American 
Jonrnal  of  Science  and  Arts  for  May,  1886. 

18^.  Mar.  24,  to  Prof.  H.  A.  Rowland  for  coutinnatiou  of  work  on  solar 

spectrum 1,000.00 

Professor  Rowlaud^s  results  have  not  been  published  in  full.  They 
are  partly  contained  in  the  American  .Journal  of  Science  for  March, 
1887|  and  are  embodied  in  Professor  Rowland's  magnificent  i)hoto- 
^rraphic  map  of  the  solar  spectrum,  second  series,  ISi^B.  Nine  plates, 
12  by  36  inches. 

1887.  June  2,  to  Prof.  S.  Newcomb  for  the  Eclipse  Expediton  to  Japan 2,000.00 

The  full  report  of  the  expedition,  by  Prof.  D.  P.  Todd,  was  pre- 
sented to  the  Academy',  April  19,  1889. 

1887.  July  26,  to  Prof.  A.  A.  Michelson  for  researches  on  light 500.00 

1887.  Nov.  15,  to  Prof.  Wolcott  Gibbs  for  a  systematic  study  of  the  action 

of  chemical  compounds  upon  the  animal  system 1,000.00 

1888.  Apr.  25,  to  Prof.  T.  C.  Mendenhall,  to  carry  on  seismological  researches-       100. 00 
1888.  June  10,  to  Prof.  E.  D.  Cope  for  the  purpose  of  conducting  researches 

on  the  extinct  vertebrata  of  North  America ;  for  the  payment  of  the 
salary  of  one  expert  prdparateur  of  the  fossils  in  extracting  them 
from  the  rock,  cementing  fragments,  etc GOO.  00 

1888.  Sept.  15,  to  Prof.  E.  D.  Cope  (appropriation  No.  2)  for  the  payment 

of  expenses  involved  in  work  on  vertebrate  imheontology 600. 00 

1888.  Nov.  2,  to  Prof.  D.  P.  Todd,  to  defray  the  expenses  of  printing  and 
distributing  instructions  with  reference  to  observations  to  be  made 

by  volunteers  on  the  total  eclipse  of  January  1, 1889 125. 00 

The  results  are  embodied  in  part  in  a  paper  On  composite  coronag- 
raphyj  read  before  the  Academy,  April  17,  1889. 

1888.  Dec.  7,  to  Prof.  Wolcott  Qibbs  (second  appropriation)  for  a  systematic 

study  of  the  action  of  chemical  compounds  upon  the  animal  system .  1, 000. 00 

As  already  stated,  it  is  believed  that  this  report  is  complete,  as  the 
treasurer's  books  were  not  stolen  together  with  the  applications  and 
Touchers.  As  it  is  very  desirable,  however,  that  the  report  should  be 
made  as  complete  as  possible,  the  undersigned  would  suggest  that  it 
should  be  printed  before  final  acceptance  by  the  Academy,  and  that 
printed  copies  should  be  distributed  among  members  who  have  received 
appropriations  from  the  fund,  with  the  view  of  obtaining  any  cor- 
rection necessary. 

Respectfully  submitted. 

Jame8  D.  Dana. 
Wolcott  Gibbs. 

J.  E.   HiLGARD. 
THE  JOSEPH  HENRY  FUND. 

At  the  April  meeting,  1878,  the  treasurer  of  the  Academy  made  a 
statement  respecting  the  "Joseph  Henry  Fund"  of  $40,000,  contribu- 
ted by  Fairman  Rogers,  Joseph  Patterson,  George  W.  Childs,  A.  J. 
Drexel,  F.  A.  Drexel,  Charles  H.  Rogers,  J.  G.  Fell,  Isaac  Lea,  Asa 
Packer,  John  Welsh,  W.  Blanchard,  James  Lennox^  executors  of  tU^ 
estate  of  John  0.  Oreen,  Mrs.  John  C.  Green,  Hob^tt)  \i.  ^X.xvaxXj^'^vej^ 
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C.  L.  WoUo,  William  Libbey,  E.  N.  Dickersoii,  Cyrus  W.  Field,  Thomas 
A.  Scott,  W.  W.  Corcoran,  (vcorge  P.  Wetmore,  Thomas  H.  Powers,  J. 
S.  Morgau,  J.  Pieirepont  Morgan,  I.  V.  Williamson,  John  W.  Garrett, 
Charles  S.  Coxe,  Cyrus  H.  McCormick,  J.  E.  Caldwell,  William  Weight- 
man,  Alexander  Brown,  Henry  C.  Gibson,  J.  Donald  Cameron,  Samuel 
M.  Felton,  H.  H.  Houston,  and  Nat.  Thayer,  *'  as  an  expression  of  the 
donors'  respect  and  esteem  for  Professor  Henry's  personal  virtues,  their 
sense  of  his  life's  great  devotion  to  science,  with  its  results  of  impor- 
tant discoveries,  and  of  his  constant  labors  to  increase  and  diffuse 
knowledge  and  promote  the  welfare  of  mankind,"  which  sum  of  $40,000 
they  have  caused  to  be  invested  in  certain  securities,  and  to  be  depos- 
ited with  and  held  by  the  Pennsylvania  Company  for  insurance  of  lives 
and  granting  annuities  in  trust,  from  time  to  time  to  collect  the  income 
thereon,  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his 
natural  life,  and  after  his  death  to  his  wife  and  daughters,  and  aft^r 
the  death  of  the  last  survivor  "  to  deliver  the  said  fund  and  the  securi- 
ties in  which  it  shall  then  be  invested  to  the  National  Academy  of 
Sciences,  to  be  thenceforward.forever  held  in  trust  under  the  name  and 
title  of  the  '  Joseph  Henry  Fund,'  the  principal  to  be  forever  held  in- 
tact, and  the  income  to  be  from  time  to  time  applied  by  the  said  Na- 
tional Academy  of  Sciences,  in  its  sole  discretion,  to  assist  meritorious 
investigators,  especially  in  the  direction  of  original  research.'^ 

A  resolution  was  adopted  accepting  said  trust,  and  directing,  author- 
izing, and  empowering  Fairraan  Rogers,  treasurer  of  the  Academy,  in 
its  name  and  upon  its  behalf,  to  affix  its  corporate  seal  to  and  to  exe- 
cute all  such  deeds,  writings,  and  assurances  in  law  as  may  be  neces- 
sary to  carry  the  said  trust  into  effect. 

On  motion  of  Mr.  W.  B.  Rogers  it  was  unanimously — 

Resolvedf  That  tlio  National  Academy  of  Sciences  hereby  present  their  grateful 
acknowle(igment8  to  Messrs.  Joseph  Patterson,  Fairman  Rogers,  George  W.  Childs, 
and  the  other  subscribt^re  to  the  •'Joseph  Henry  Fund,"  for  the  generous  contribu- 
tions by  which  they  have  expressed  their  appreciation  of  the  lifelong  and  disinter- 
ested scientific  labors  of  the  revered  president  of  the  Academy,  and  have  provided 
an  important  future  addition  to  its  means  of  scientific  usefulness. 

THE  WATSON  TRUST  FUND. 

This  trust  fund  was  left  to  the  Academy  by  one  of  its  most  distin- 
guished members,  Prof.  James  C.  Watson,  at  his  death  in  1880.  An 
extract  from  the  will  and  the  action  of  the  Academy  in  reference  to  it 
are  given  below,  and  also  the  awards  since  made  by  the  Academy  from 
this  fund. 

EXTRACT   FROM   THE   WILL  OF  JAMES   C.    WATSON. 

The  will  of  the  late  James  C.  Watson  contains,  with  boqnests  to  several  members 
of  his  family,  the  following  i)rovisiona: 

Fifth.  1  give  and  devise,  subject  to  conditions  and  legacies  hereinbefore  and  here- 
after mentioned,  all  the  rest,  residue,  and  remain<Ier  of  my  real  and  personal  estate 
to  the  National  Academy  of  Sciences  of  the  United, States  of  America,  of  which  I  am 
a  member,  which  said  Academy  was  incorporated  by  act  of  Congress  approved  March 
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3,  A.  D.  1863,  to  1)6  aggregated,  kept,  and  invested  as  a  perpetual  fund,  tlio  income  of 
•    which  shall  1m)  expended  by  said  Academy  for  the  promotion  of  astronomical  science. 

I  direct  that  all  the  stocks,  bonds,  and  securities  owned  by  mo  (than  tliose  specific- 
ally bequeathed  otherwise)  be  converted  into  money  on  the  most  advantageous  terms 
possible,  and  as  soon  as  it  may  be  advantageous  to  do  so,  and  paid  over  to  the  treas- 
nrer  of  said  National  Academy  of  Sciences.  I  direct  that  any  other  personal  property 
belonging  to  me,  as  well  as  any  real  estate  of  which  I  may  die  possessed,  except  my 
books  and  scientific  papers,  be  sold  and  disposed  of  as  soon  as  may  possibly  be  done 
advantageously  to  the  interests  of  my  estate,  and  that  the  proceeds  thereof  be  paid 
oyer  to  the  treasurer  of  said  National  Academy  of  Sciences. 

I  direct  that  my  books  and  scientidc  papers  be  transferred  to  said  National  Acad- 
-emy  of  Sciences,  to  become  part  of  the  library  of  said  Academy. 

In  order  to  carry  out  the  wish  hereinbefore  expressed  as  to  the  disposal  of  the 
income  from  the  fnnd  resulting  from  my  estate  hereby  devised  to  said  National  Acad- 
emy of  Sciences,  I  do  hereby  direct  that  the  designation  of  the  particular  objects  and 
work  which  may  bo  aided  by  this  fund  shall  be  determined,  subject  to  approval  by  a 
yote  of  the  Academy,  by  a  board  of  trustees,  three  in  number,  who  shall  be  members 
of  the  Academy,  and  elected,  after  the  first  herein  named,  by  said  Academy  whenever 
a  vacancy  may  occur  by  death  or  otherwise.  The  trustees  so  appointed  shall  hold 
said  office,  unless  voluntarily  relinquished  by  them,  during  the  period  of  their  mem- 
bership in  said  National  Academy  of  Sciences  ;  and  I  do  hereby  appoint  and  consti- 
tute Julius  E.  Hilgard,  of  the  U.  S.  Coast  Survey,  and  Simon  Newcomb  and  J.  H.  C. 
Coffin,  professors  of  mathematics,  U.  S.  Navy,  all  of  Washington,  in  the  District  of 
Columbia,  to  be  the  first  board  of  trustees  for  the  purposes  herein  named. 

It  is  my  wish  that  the  Academy  may,  if  it  shall  deem  proper,  provide  for  a  gold 
medal  of  the  value  of  |100,  to  be  awarded,  with  a  further  gratuity  of  $100,  from  time 
to  time,  to  the  person  in  any  country  who  shall  make  any  astronomical  discovery  or 
prodnce  any  astronomical  work  worthy  of  reward  and  contributing  to  our  science. 

It  is  my  further  wish  that  provision  bo  made  for  preparing  and  publishing  tables 
of  motion  of  small  planets  which  have  been  discovered  by  me  as  soon  as  it  may  be 
practicable  to  do  so,  and  I  devise  that  in  all  cases  the  trustees  and  Academy  shall  act 
in  harmony  to  obtain  results  of  the  greatest  possible  aid  to  our  science  from  the 
income  fond  resulting  from  my  estate.  I  desire  that  results  so  obtained  shall  be  pub- 
lished as  speedily  as  possible,  in  such  manner  as  may  be  provided  by  the  Academy. 

I  direct  that  the  said  National  Academy  of  Sciences  take  all  necessary  and  proper 
measures  to  invest  the  fund  resulting  from  the  property  hereby  devised  where  they 
may  be  safe  and  yield  the  greatest  possible  income  consistent  with  safety. 

This  will  is  dated  July  11, 1874. 

STATEMENT  IN  RKGARD  TO  TIIK  BEQUEST  OP  THE  LATE  PROFESSOR  WATSON, 
BY  MR.   NEWCOMB,  CHAIRMAN  OF  THE  TRUSTEES. 

April,  1881. 

It  is  known  to  members  of  the  Academy  that  our  late  lamented  colleague,  Prof. 
James  C.  Watson,  has  bequeathed  all  his  estate,  after  satisfying  certain  claims  and 
paying  certain  annuities  to  relatives,  to  the  National  Academy  of  Sciences,  in  trust 
for  the  promotion  of  astronomical  researches.  Having  been  named  one  of  the  exec- 
utors, I  took  occasion  during  a  journey  to  Madison  last  January  t'O  inform  myself 
of  the  condition  of  the  estate,  and  the  probable  benefits  to  be  derived  from  it.  I 
find  that,  although  almost  the  entire  property  was  in  the  State  of  Michigan,  yet, 
as  he  was  a  resident  of  Wisconsin  at  the  time  of  his  death,  and  as  his  estate  was 
entirely  personal,  the  conrts  of  the  latter  had  exclusive  Jarisdiction  of  the  bequest. 

As  none  of  the  executors  named  in  the  will  are  residents  in  Wisconsin,  and  as  they 
are  widely  scattered,  it  will  be  difficult  for  more  than  one  to  act,  and  the  adminis- 
tration will  have  to  be  conducted  under  the  direction  of  the  probate  court  at  Madison. 
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It  is  diflicult  to  80O  what  aiiioiiiit,  if  any,  the  Acjuloiiiy  will  ultimately  receive  for 
the  purposes  desired  hy  the  testator,  owing  to  two  caiiseH,  the  uusettled  condition  of 
several  bu8ipes8  euterprise^  in  which  our  colleague  had  iuvested  much  of  his  means, 
and  the  indeQuite  character  of  his  business  arrangements  with  the  University  of  Wis- 
consin. The  only  iUnn  of  the  estate  to  which  even  approximate  cash  value  can  be  as- 
signed consists  of  stock  and  policy  in  the  Mutual  Life  Insurance  Company  of  Michi- 
gan, the  total  value  of  wliich  probably  amounts  to  about  $30,000. 

The  next  item  in  importance  is  the  Printing  and  Publishing  Company  of  Ann 
Arbor,- of  which  the  deceased  owned  499  shares  out  of  the  total  of  500.  The  actual 
cost  of  this  stock  was  about  ^'^,000,  but  the  property  at  present  owned  by  the  com- 
pany is  of  so  miscellaneous  a  character  and  it  is  so  complicated  by  litigation  as  to 
make  it  hardly  possible  even  to  guess  at  the  value  of  its  assets. 

I  judge,  however,  from  a  general  examination  of  its  property,  that  should  the 
company  go  into  liquidation  it  might  realize  anywhere  from  $5,000  to  $15,000,  but  a 
debt  of  $5,000  is  due  from  it,  so  that  the  net  amount  may  range  from  zero  to  $10,000, 
the  lower  ultimate  being  more  probable  than  the  upper  one. 

The  next  item  in  importance  is  the  Chase  Publishing  Company  of  Toledo,  which 
is  said  to  be  profitable,  but  to  it  no  definite  value  can  be  assigned. 

On  the  other  hand,  our  colleague  at  Madison  expended  considerable  sums  on  im- 
provements of  the  observatory  tfnd  its  grounds,  without  any  distinct  nnderstanding 
with  the  board  of  regents  as  to  who  should  nltimately  bear  the  expense.  Those  im- 
provements include  the  Watson  solar  observatory,  the  students^  observatory,  the 
fitting  up  of  the  director's  house,  the  purchase  of  the  transit  instrument,  and  several 
other  items.  An  amount  of  between  $5,000  and  $10,000  is,  I  believe,  due  on  these 
various  improvements,  so  that  if  the  estate  is  to  pay  for  them  all  it  will  be  mater- 
ially diminished. 

I  may  also  add  that,  under  the  laws  of  Wisconsin,  Mrs.  Watson  is  entitled  in  lieu 
of  the  provision  made  for  her  in  the  will  to  accept  one-third  of  the  net  proceeds  of 
the  estate.  It  has  been  suggested  that  in  the  event  of  the  estate  not  realizing  the 
amount  expected  an  arrangement  should  bo  made  with  Mrs.  Watson  to  allow  her 
the  entire  income  from  it  during  her  life  on  condition  of  the  entire  amount  reverting 
to  the  Academy  on  her  death.  This  arrangement  will  probably  commend  itselif  if 
the  amount  shall  be  found  insufficient  to  carry  out  the  objects  which  our  lamented 
colleague  had  at  heart  in  making  the  bequest. 

The  matter  of  the  action  of  the  Academy  oq  the  Watson  beqaest  was 
referred  to  the  council. 

STATEMENTS   RELATING  TO  THE  WATSON  FUND. 

The  final  account  of  Leopold  Gruner,  the  only  executor  named  in  the 

will,  was  rendered  to  the  county  court  of County,  ii;i  the  State  of 

Wisconsin,  May  31,  1882. 

Mrs.  Annette  H.  Watson  claimed,  and  was  allowed  under  the  laws  of 
Wisconsin,  one-third  of  the  estate  of  her  late  husband  in  lieu  of  the  be- 
quests made  her. 

The  decree  of  the  court,  made  July  5,  1882,  adjudges  that  the  said 
executor  retain  in  his  hands  the  sum  of  $3,000  for  the  purpose  of  pay- 
ing the  annuity  bequeathed  by  the  said  James  C.  Watson,  deceased,  to 
his  mother,  Rebecca  E.  Watson. 

That  all  the  rest,  residue,  and  remaiuder  of  said  personal  estate,  consisting  of  the 
sam  of  $5,057.25  in  cash,  174  shares  of  said  stock  of  the  Michigan  Mutual  Life  Insur- 
ance Compaoy,  and  the  undivided  two-thirds  of  said  miscellaneous  books,  and  all 
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and  singular  tlio  said  books  and  scientific  papers  as  delivered  by  said  executor  to  it, 
be,  and  tbe  same  are  bereby,  assij^ned  and  set  oyer  to  tbe  said  National  Academy  of 
Sciences,  its  successors  and  assignees. 

Under  tliisdecree,  tbe  Academy  received  from  the  executor  $7,057.25 
in  cash  and  134  shares  of  stock  of  the  Michigan  Mutual  Life  Insurance 
Company,  of  the  par  value  of  $6,700,  the  reduction  of  40  shares  of  the 
Michigan  Mutual  Life  Insurance  Company  and  the  increase  of  $2,000 
having  been  made  at  the  request  of  Mrs.  Watson. 

At  the  April  meeting,  1883,  the  treasurer  of  the  Academy,  Mr.  Coffin, 
presented  the  following  resolutions  in  regard  to  the  bequests  of  the  late 
James  O.  Watson,  which  were  adopted : 

Besolvedf  Tbat  tbe  National  Academy  of  Sciences  accepts  tbe  bequests  of  tbe  late 
James  C.  Walson  for  tbo  trust  and  purpose  expressed  in  bis  will. 

Re%oltedj  That  tbe  Academy  approves  of  tbe  appropriation  make  by  tbe  board  of 
trustees  of  ^00,  or  as  mucb  of  tbe  saiuo  as  may  be  necessary,  to  aid  in  tbo  observa< 
tion  of  tbe  total  solar  eclipse  on  May  G,  1883. 

In  April,  1884,  the  following  recommendations  of  the  trustees  of  the 
Watson  fund,  upon  the  advice  of  the  council,  were  adopted  by  the 
Academy  (these  recommendations  are  based  on  the  present  cash  balance 
of  $1,292.75,  and  the  annual  income  of  present  investments,  $748): 

(1)  That  the  invested  fund  be  increased  by  the  «nddition  of  $850.25, 
so  that  its  par  v^Iue  may  equal,  as  near  as  may  be,  $13,750.25,  the  sum 
received  from  Professor  Watson's  estate. 

(2)  That  dies,  with  suitable  designs,  be  prepared  for  a  medal  to  be 
awarded  from  time  to  time  to  the  person  in  any  country  who  shall  make 
any  astronomical  discovery  or  produce  any  astronomical  work  worthy 
of  special  reward  and  contributing  to  the  progress  of  astronomy,  in 
compliance  with  the  expressed  wishes  of  Professor  Watson. 

(3)  That  there  be  set  aside  annually  the  sum  of  $500,  or  as  much 
thereof  as  may  bo  necessary  and  available,  to  commence  work  on  tables 
of  the  small  planets  discovered  by  Professor  Watson,  as  also  expressly 
desired  by  him  in  his  bequest  to  the  Academy,  such  work  to  be  under 
the  direction  of  Mr.  Newcomb. 

At  the  stated  meeting  of  the  Academy,  held  in  Washington,  in  Aprils 
1885,  Mr.  Coffin,  on  the  part  of  the  board  of  trustees  of  the  Watson  fund, 
reported  that,  since  the  session  of  the  Academy  in  April,  1884,  in  accord- 
ance with  resolutions  then  passed,  the  invested  fund  had  been  increased 
to  $13,750,  the  sum  received  from  the  bequest  of  Professor  Watson,  and 
progress  had  been  made  in  procuring  a  model  of  the  proposed  Watson 
medal,  and  the  work  on  the  small  planets,  under  the  direction  of  Mr. 
Newcomb,  had  been  commenced,  but  no  money  had  yet  been  drawn  from 
the  treasury  for  that  purpose. 

At  the  April  session,  1886,  Mr.  Newcomb,  at  the  request  of  the  board 
of  trustees  of  the  Watson  fund,  presented  the  following  resolution, 
whicb  was  fidopted  by  th^  Academy : 
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Beaolvcdf  That  the  Watsou  medal  aud  the  further  sum  of  flOO  in  gold  be  awarded 
to  Dr.  Beujainiii  Apthurp  Oould,  for  his  valuable  labors  for  nearly  40  years  in  pro- 
moting  the  progress  in  nstrouomical  scionco,  and  especially  for  his  saccessfnl  estab- 
lishment of  the  National  Observatory  of  the  Argentine  Republic,  as  manifested  ia 
the  six  volumes  of  observations  recently  prepared  and  published  by  him. 

By  vote  of  the  Academy,  the  trustees  of  the  Watsou  fund  were  author- 
ized to  take  the  proper  steps  for  haviug  the  medal  struck. 

Mr.  Newcomb  reported  that,  while  appropriations  of  money  had  been 
made  for  carrying  out  that  part  of  Professor  Watson's  will  which  pro- 
vided for  the  making  of  tables  of  the  asteroids,  work  had  been  only 
partially  commenced,  owing  to  the  diflicuUy  of  finding  a  sufficiently 
skilled  computer  to  make  such  computations.  They  had  been  obliged 
to  send  abroad  to  find  a  person  to  make  the  computations  necessary  to 
enable  an  unskilled  computer  to  continue  the  work  on  the  other  planets. 

During  the  Washington  meeting  of  the  Academy,  April,  1887,  the 
president  stated  that  Mr.  Hilgard  hiul  resigned  his  position  on  the  board 
of  trustees  of  the  Watson  fund,  and  that  Mr.  B.  A.  Gould  had  been 
appointed  to  fill  the  vacancy. 

PRESENTATION   OF   THE  FIRST  WATSON  MEDAL. 

At  a  public  session  of  the  Academy,  held  on  the  evening  of  April 
20,  1887,  the  first  James  Watsou  medal  and  the  sum  of  $100  in  gold 
were  presented  to  Dr.  B.  A.  Gould  for  his  valuable  labors  for  nearly  40 
years  in  promoting  the  progress  of  astronomical  science. 

The  president  of  the  Academy,  Professor  Marsh,  in  his  address  in 
making  this  presentation,  gave  an  account  of  the  great  work  accom- 
plished by  Dr.  Gould.  The  following  extracts  from  this  address  will 
place  on  record  here  the  main  reasons  for  the  first  award  of  the  Watson 
medal : 

EXTRACTS  FROM  THE  PRESIDENT'S  ADDRESS. 

The  name  of  Benjamin  Apthorp  Gould,  whom  we  are  thus  to  honor 
to-night,  is  so  familiar  by  his  recent  works,  that  we  are  in  danger  of  for- 
getting his  services  as  the  pioneer  in  introducing  the  methods,  culture, 
and  ideas  of  German  astronomy  into  this  country.  The  years  1840  to 
1843  might  almost  be  considered  as  those  of  the  birth  of  American  as- 
tronomy. Then  were  founded  the  Washington  and  Cambridge  Observ- 
atories, which  brought  forth  such  men  as  Walker,  Hubbard,  and  Bond. 
Dr.  Gould  was  then  a  student  at  Harvard,  imbibing  from  Professor 
Pierce  that  enthusiasm  for  scientific  work  which  that  teacher  so  well 
knew  how  to  inspire.  Soon  after  graduation,  Mr.  Gould  sailed  for  Eu- 
rope to  pursue  under  Bessel,  Gauss,  and  others,  the  study  of  his  favor- 
ite science  in  its  most  advanced  phases.  Winning  the  degree  of  ph.  d. 
at  Gottingen,  he  returned  home  full  of  student's  honors,  and  started  the 
Astronomical  Journal.  Later,  he  was  appointed  by  Bache  as  head  of 
the  longitude  department  of  the  Coast  Survey,  iu  which  position  it 
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was  a  part  of  Lis  duty  to  perfect  and  apply  the  method  of  determining 
longitudes  by  telegraph. 

The  Astronomical  Journal  was  largely  a  labor  of  love,  as  the  income 
could  not  possibly  balance  the  ontlay.  Disccmtinued  in  1861  on  account 
of  the  advent  of  the  civil  war,  it  has  recently  been  rei'^stablished  after 
a  silence  of  just  25  years.  In  1868,  Dr.  Gould  resigned  his  position  on 
the  Coast  Survey,  and  shortly  afterward  accepted  an  invitation  from  the 
Argentine  Government  to  found  a  national  observatory  in  that  country. 

Sailing  for  his  new  i>ost  of  duty  in  1870,  he  expatriated  himself  for  a 
period  of  15  years.  It  is  more  especially  for  his  work  during  this  period 
that  the  distinction  which  we  celebrate  to-night  was  conferred  upon 
him. 

The  northern  hemisphere  being  the  seat  of  civilization  and  the  home 
of  the  astronomers  of  the  world,  the  natural  result  was  that  the  phe- 
nomena of  the  southern  heavens  were  much  less  studied  than  those  of 
the  northern.  Ardent  astronomers  were  from  time  to  time  attracted 
thither  to  reap  the  harvest  which  nature  had  sown,  as  Lacaille  in  1750, 
and  Herschel  in  1830,  but  such  men  could  simply  do  little  in  a  field  so 
great.  Permanent  observatories  were  from  time  to  time  established. 
First,  that  at  the  Cape  of  Good  Hope,  by  the  British  Government;  then, 
that  of  the  Chilian  National  Observatory,  at  Santiago,  by  our  late  hon- 
ored associate,  James  M.  Gilliss ;  and  yet  more  recently,  the  Melbourne 
Observatory,  by  the  government  of  South  Australia.  But  these  institu- 
tions were  not  prepared  to  make  that  conii)lete  survey  of  the  southern 
heavens  which  our  associate  had  [)lanned. 

Dr.  Gould's  great  works  are : 

(1)  The  Uranometria  Argentina,  one  volume,  with  large  atlas.  This 
work  comprises  a  catalogue  and  map  of  .ill  the  stars  down  to  the 
seventh  magnitude,  from  the  south  pole  to  10  degrees  north  declination, 
the  position  and  magnitude  of  each  being  given.  It  is  not  a  mere  cat- 
alogue, but  embodies  an  exhaustive  study  of  the  distribution  of  stars 
of  diflferent  magnitudes  and  their  relations  to  the  Milky  Way. 

(2)  The  Argentine  General  Catalogue,  one  volume,  4to,  contains  the 
places  of  nearly  33,000  (32,448)  stare,  determined  with  the  highest  accu- 
racy with  the  meridian  circle.  Three  determinations  of  each  star  were 
generally  made.  The  catalogue  is  followed  by  a  list  of  the  stars  con- 
tained in  some  of  the  most  noted  clusters. 

(3)  The  Cordoba  Zone  Catalogues,  seven  volumes,  give  the  places  of 
73,160  stars  down  to  the  tenth  magnitude. 

The  mere  statement  of  these  numbers  affords  no  conception  of  the 
labor  involved  in  these  works.  We  may  fairly  compare  the  general 
catalogue  with  the  zone  observations  projected  by  the  International 
Astronomical  Society  more  than  twenty  years  ago.  As  far  back  as  1863, 
the  work  of  determining  the  position  of  all  the  stars  north  of  the 
equator  down  to  the  ninth  magnitude  was  divided  up  among  such  ob- 
9e]ryaton68  pf  Europe  and  America  as  were  prepared  to  participate  in  it. 
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Their  work  is  still  incomplete,  while  that  of  our  associate,  commenced 
long  afterwards,  lies  finished  before  us. 

Many  variable  stars  were  discovered  during  these  investigations,  and 
two  whose  proper  motion  is  about  6"  annually  are  equaled  by  only  one 
other,  so  far  as  is  known. 

Eleven  hundred  photographs  of  southern  star  clusters  taken  during 
the  years  1872-1883  have  been  preserved,  and  are  now  undergoing 
measurement. 

Five  volumes  of  meteorological  observations  have  been  published 
from  stations  established  in  all  parts  of  the  Argentine  territory,  giving 
the  climate  relations  of  the  southern  half  of  the  continent,  and  estab- 
lishing the  isothermal  lines. 

The  observatory  and  a  national  meteorological  office  were  left  in  full 
organization  and  activity. 

This  vast  and  comprehensive  work  is  embraced  in  13  quarto  volumes 
already  published,  and  G  are  now  prepared  for  publication,  making  19 
in  all. 

PRESENTATION   OF   SECOND  WATSON  MEDAL. 

In  1888,  at  the  April  meeting  of  the  Academy,  the  board  of  trustees 
of  the  Watson  fund  recommended  that  the  second  Watson  medal  be 
given  to  Prof.  Edward  Schonfeld,  director  of  the  University  of  Bonn, 
Germany,  for  his  services  in  cataloguing  and  mapping  the  stars  visible 
in  our  latitudes,  and  especially  for  his  recently  published  southern  Durch- 
musterung.    This  recommendation  was  approved  by  the  Academy. 

The  following  report  was  presented  to  the  Academy  by  the  board  of 
trustees,  giving  the  reasons  for  the  award  of  the  Watson  medal  to  Pro- 
fessor Schonfeld : 

REPORT  OF  THE  TRUSTEES  UPON  THE  AWARD  OF  THE  WATSON  MEDAL. 

To  the  National  Academy  of  Scteyices : 

The  Board  of  Trustees  of  the  Watson  fund  recommend  that  the 
Watson  medal,  with  SlOOin  gold,  according  to  the  provisions  of  the  trast, 
be  awarded  by  the  Academy  to  Prof.  Edward  Schiinfeld,  Director  of 
the  University  Observatory  at  Bonn,  for  his  services  in  cataloguing  and 
mapping  the  stars  visible  in  our  latitudes,  and  especially  for  his  recently 
published  southern  DurcJnnusternnr/, 

The  plan  of  forming  a  catalogue  of  all  the  stars  brighter  than  the 
tenth  magnitude,  from  the  north  pole  to  the  equator,  was  conceived 
many  years  since  by  our  late  honored  associate,  the  illustrious  Argel- 
ander.  The  actual  work  was  begun  in  the  spring  of  1852,  bat  was  so 
severe  that,  after  a  year,  Argelandcr  was  obliged  to  restrict  his  i>er- 
sonal  share  in  it  to  labors  of  revision  and  verification,  leaving  the  actual 
telescopic  survey  to  others,  chief  among  whom  were  his  assistants  ftn4 
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papils,  Dr.  Schonfeld,  uow  his  successor  iu  the  Observatory,  and 
Dr.  Krtiger,  now  Director  of  the  Observatory  at  Kiel. 

This  magnificent  undertaking  was  thoroughly  accomplished,  and  the 
results,  under  the  title  of  Durchmusterung  des  nordlichen  Himmels,  were 
published  in  three  quarto  volumes,  the  last  of  which  appeared  in  1862. 
This  classic  work  has  been  since  then,  and  must  long  remain,  one  of  the 
most  indispensable  books  of  reference  for  the  practical  astronomer.  It 
derives,  if  possible,  an  additional  importance  from  serving  as  the  basis 
for  the  vast  undertaking  of  accurately  determining  the  positions  of  all 
stars  north  of  the  equator  to  the  ninth  magnitude  inclusive.  This  has 
been  going  forward  for  about  twenty  years,  by  the  cooperation  of  a 
number  of  the  principal  observatories  of  the  world,  under  the  guidance 
o^  the  AstronomUche  Oesellschaftj  an  international  organization,  in  the 
establishment  and  conduct  of  which,  Professor  Schonfeld  has  taken  a 
conspicuous  part. 

Meanwhile^  his  researches  concerning  the  variable  stars,  both  his 
many  discoveries,  and  his  thorough  study  of  the  laws  which  govern 
their  variation,  have  not  merely  placed  Professor  Schonfeld  in  the  fore- 
most rank  of  the  investigators  in  this  department  of  astronomy,  but,  in 
the  nniversal  opinion  of  astronomers,  at  the  head  of  all  busy  laborers 
in  this  field.  To  him,  questions  of  doubtful  nomenclature  or  notation 
have  been  submitted  by  astronomers  of  whatever  nationality,  and  his 
verdict  always  commands  universal  acceptance.  In  this,  as  in  the 
other  fields  of  stellar  astronomy  alreadj'  mentioned,  the  mantle  of  his 
great  predecessor,  Argelander,  has  fallen  upon  worthy  shoulders,  and 
the  Observatory  of  Bonn  has  maintained  its  peculiar  and  unsurpassed 
eminence. 

But  the  greatest  achievement  of  Professor  Schonfeld,  and  that  which 
has  especially  prompted  the  trustees  of  the  Watson  fund  in  their  recom- 
mend ition  of  this  award,  is  his  last  published  work,  the  extension  of 
the  DurchmtLsterung  from  the  equator  to  the  southern  tropic.  Not  only 
has  he  accomplished  this  in  full  conformity  with  the  previous  survey  of 
the  northern  sky,  in  which  he  took  so  important  a  part,  but  he  has 
emulated  the  example  of  his  predecessor  and  teacher  by  the  improve- 
ment of  previous  methods.  The  experience  which  he  has  attained  in 
the  northern  Durchmusterung  enabled  him  to  extend  the  limit  of  bright- 
ness up  to  which  his  catalogue  is  exhaustive,  and  the  23  degrees  of 
southern  declination  which  it  includes  have  been  explored  and  sur- 
veyed by  himself  alone;  he  having  made  all  the  observations  person- 
ally, and  having  personally  computed  them,  and  personally  edited  and 
superintended  their  publication.    This  southern  extension  of  the  census 

of  the  sky  contains stars,  the  positions  of  all  of  which  have  been 

reduced  to  the  epoch  of  Argelander's  Durchmusterung^  and  which  are 
all  likewise  represented  upon  charts  constructed  with  all  attainable 
aocoracy. 

S.  Mis.  47 4 
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So  brilliaut  and  priceless  a  contribution  to  oar  stellar  knowledge 
would  demand  recognition,  even  bad  it  not  been  preceded  by  the  other 
important  and  conspicuous  labors  to  which  we  have  referred. 

The  board  of  trustees  has  consequently  felt  no  hesitation  in  its  unani- 
mous recommendation  to  the  Academy. 

Simon  Nkwcomb. 
J.  H.  C.  Coffin. 
B.  A.  Gould. 
Washington,  April  18, 1888. 

At  a  public  session  of  the  Academy,  held  on  the  evening  of  April  17, 
1889,  the  second  James  Watson  gold  medal  and  the  sum  of  $100  in  gold 
were  presented  to  Prof.  Edward  Schonfeld,  Director  of  the  Observa- 
tory of  Bonn,  Germany. 

As  Professor  Schonfeld  was  not  present  at  this  meeting,  the  foreign 
secretary  was  instructed  to  forward  the  medal  and  $100  in  gold  to  him 
through  the  German  embassy.  This  was  done,  and  the  medal  and  fund 
were  duly  received  by  Dr.  Schonfeld,  who  has  since  acknowledged 
their  receipt  and  exi)res8ed  to  the  Academy  his  high  appreciation  of 
the  honor  thus  conferred  upon  him. 

THE  HENRY  DRAPER  FUND. 

At  the  April  session  in  1883,  the  president  announced  that  Mrs. 
Henry  Draper,  widow  of  Dr.  Ilenry  Draper,  late  an  honored  member 
of  the  Academy,  had  presented  to  the  National  Academy  of  Sciences  a 
fuud  of  $0,000  for  the  establishment  of  a  gold  medal  to  be  awarded  every 
two  years  to  the  individual  in  this  or  any  country  who  makes  the  most 
important  discovery  in  astronomvcal  physics,  the  value  of  said  medal 
to  be  $200,  and  the  fund,  in  case  the  medal  should  not  be  awarded,  to 
be  applied  by  the  Academy  to  investigations  in  the  same  department 
of  science. 

The  text  of  the  deed  of  gift  is  as  follows  : 

1>EE1)   OF  TRUST  OF  MRS.    HENRY  DRAPER. 

Know  all  inon  by  tlicso  presents  that  I,  Mary  Anna  Palmer  Draper,  of  the  city, 
county,  and  State  of  New  York,  in  consideration  of  the  premises,  and  of  the  accept- 
ance of  the  within  truHt  by  the  National  Academy  of  Sciences,  and  also  in  considera- 
tion of  divers  other  good  and  valuable  considerations,  I,  the  said  Mary  Anna  Palmer 
Draper,  hereto  moving,  have  given,  granted,  assigned,  transferred,  and  set  over,  and 
by  these  presents  do  give,  grant,  assign,  transfer,  and  set  over  unto  the  said  National 
Academy  of  Sciences,  and  to  their  successors  forever,  a  certain  fund  or  sum  of  $6,000, 
with  the  interest  and  income  thereof,  to  have  and  to  hold  the  same  in  trust,  never- 
theless upon  the  special  trusts,  and  for  the  uses  and  purposes  following,  to  wit : 

First.  In  trust  to  invest,  and  to  reinvest,  the  said  sum  of  $6,000,  and  to  keep  the 
same  invested  in  good  and  safe  securities,  or  in  such  other  manner  as  shall  be,  Lu  their 
opinion,  best  for  the  pre^iervatitm  and  maintenance  of  s.iid  fund. 

Second.  In  trust  to  use  the  interest  and  income  thereof  for  the  parposo  of  striking 
a  gold  medal,  which  shall  be  called  the  "  Ilenry  Draper  Medal/'  shall  be  of  the  valae 
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of  $200,  and  shall  be  strack  io  a  die  to  be  selected  and  presented  to  said  National 
Academy  of  Sciences,  by  me,  the  said  Mary  Auua  Palmer  Draper.  And  the  said 
medal  shall  be  awarded  and  presented  from  time  to  time  by  the  said  National  Acad- 
emy of  Sciences  to  any  person  in  the  United  States  of  America  or  elsewhere,  who  shall 
make  an  original  investigation  in  astronon[>ical  physics,  the  results  of  which  shall  bo 
made  known  to  the  public,  such  results  being,  in  the  opinion  of  the  said  National 
Academy  of  Sciences,  of  sufficient  importance  and  benefit  to  science  to  merit  such 
recognition;  provided,  however,  that  said  modal  shall  not  be  presented  or  awarded 
more  frequently  than  once  in  2  years,  and  provided,  also,  that  the  investigation  for 
which  it  is  awarded,  or  the  completed  publication  thereof,  shall  have  been  made  since 
the  time  of  the  last  preceding  award  and  presentation  of  said  medal. 

Third.  In  trust  that  if  discoveries  of  equal  importance  shall  be  made  in  astronom- 
ical physics  at  or  about  the  same  time  in  the  United  States  of  America,  and  also  in 
some  other  part  of  the  world,  each  of  which  discoveries  might,  in  the  opinion  of  the 
said  Academy,  entitle  the  discoverer  to  bo  considered  as  a  competitor  for  said  medal, 
preference  shall  be  given  in  the  awarding  thereof  to  discoveries  made  by  a  citizen  of 
the  said  United  States  of  America. 

Fourth.  In  trust  that  if  the  said  die  shall  at  any  time  be  lost,  destroyed,  broken,  or 
in  any  way  rendered  unfit  for  the  purpose  of  striking  the  said  medal,  a  new  die  shall 
be  procured,  exactly  similar  to  the  one  selected  and  presented  as  aforesaid,  and  shall 
be  paid  for  out  of  the  int-erest  and  income  of  the  said  fund;  and  such  sum  or  sums  of 
money  as  shall  at  any  time  or  times  bo  necessary  for  the  propor  care,  custody,  and 
protection  of  the  said  die  or  of  the  said  fund  hereby  given,  shall  also  be  taken  from 
and  out  of  the  interest  and  income  of  the  said  fund,  whenever  the  same  shall  be 
deemed  necessary  by  the  said  National  Academy  of  Sciences. 

Fifth.  In  trnst  that  if  at  any  time  or  times  the  interest  and  income  of  the.said  trust 
fund  of  $6,000  shall  exceed  the  amount  necessary  for  the  striking  of  said  medal  and 
the  care  of  the  said  die,  and  of  the  fund,  such  surplus  over  aud  above  the  sum  or  sums 
so  required  for  the  purposes  of  the  trust  as  hereinbefore  recited  and  set  forth  shall  be 
used  in  such  manner  as  shall  be  selected  by  said  National  Academy  of  Sciences,  in  aid 
of  investigation  and  work  in  astronomical  physics  to  be  made  and  carried  on  by  a 
citizen  or  citizens  of  the  United  States  of  America. 

And  the  said  National  Academy  of  Sciences  doth  signify  its  acceptance  of  the  said 
fund  of  |6,000,  and  doth  engage  to  hold  and  manage  the  same  upon  the  trusts  and  for 
the  uses  aud  purposes  herein  mentioned  and  set  forth. 

In  witness  whereof  I,  the  said  Mary  Anna  Palmer  Draper,  have  hereunto  set  my 
hand  and  seal,  and  the  said  National  Academy  of  Sciences  hath  hereunto  caused  its 
corporate  seal  to  be  subscribed  by  its  president,  this  thirteenth  day  of  April,  in  the 
year  one  thousand  eight  huudre<I  aud  eighty-three. 

[seal.]  Mary  Anna  Palmer  Draper. 

Sealed  and  delivered  in  the  presence  of— 
Edward  A.  Dixon. 
MoRNAY  Williams. 

Ja  to  Mary  Anna  Palmer  Draper. 

O.  C.  Marsh, 
President  of  the  National  Jcadewy  of  Sciences. 

Witnesses  to  the  signature  of  O.  C.  Marsh — 
J.  II.  C.  Coffin. 
Asaph  Hall. 
Sam'l  H.  Walker. 

Executed  and  acknowledged  before  Mornay  Williams,  notary  public,  New  York 
County. 

Acknowledgment  of  otticer  of  the  Academy  before  Samuel  H.  Walker,  notary 
pubilcy  District  of  Columbia. 
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It  was  moved  aud  adopted  that  the  deed  of  Mrs.  Henry  Draper  be 
entered  at  length  in  the  minutes  of  the  meeting. 

The  following  resolution  was  recommended  by  the  council  aud 
adopted : 

Resolvedy  Tbat  a  permanent  committee  of  five  be  appointed  to  consider  the  subject  of 
the  bestowal  of  the  Henry  Draper  medal,  and  to  recommend  to  the  Academy,  from 
time  to  time,  such  persons  as  they  may  consider  deserving  of  the  medal,  with  tbo 
ground  of  their  recommendation. 

In  accordance  with  this  resolution  the  president  appointed  the  follow- 
ing members  as  the  comuiittee  on  the  Henry  Draper  medal : 

G.  F.  Barker,  Chairman^ 
W.  Gibbs.  A.  W.  Wright. 

S.  Newcomb.  0.  A.  Young. 

The  following  resolution  relative  to  the  fund  presented  by  Mrs.  Henry 
Draper  was  reported  and  adopted : 

Hesolvedf  That  the  National  Academy  of  Sciences  accepts  the  fand  of  six  thousand 
dollars  presented  to  it  by  Mrs.  Mary  Anna  Palmer  Draper,  aud  engages  to  maintain 
the  same  upon  the  trusts  for  the  uses  and  purposes  mentioned  and  set  forth  in  a  cer- 
tain deed  executed  by  her  on  the  13th  day  of  April,  in  the  year  of  our  Lord  one 
thousand  eight  hundred  and  eighty-three,  and  signifies  such  acceptance  by  causing 
the  corporate  seal  of  the  Academy  to  be  affixed  and  the  said  deed  to  be  signed  by  its 
president. 

The  president  appointed  the  following  committee  to  consider  the 
form  of  a  resolution  of  thanks  to  Mrs.  Draper :  Messrs.  W.  Gibbs  and 
G.  F.  Barker. 

In  1884,  at  the  April  meeting,  it  was  resolved,  on  recommendation  of 
the  council,  that  the  home  secretary  have  engrossed  and  properly 
signed  the  resolution  of  thanks  to  Mrs.  Draper  drawn  up  at  the  stated 
session  of  the  Academy  in  1883,  as  follows : 

Hesolvedy  That  the  grateful  acknowledgments  of  the  National  Academy  of  Sciences 
are  due  to  Mrs.  Draper  for  the  confidence  which  she  has  shown  in  selecting  the 
Academy  as  the  trustee  of  a  fund  designed  to  reward  scientific  labor,  and  by  so  doing 
to  commemorate  the  services  of  one  who  was  loved  for  his  virtues,  and  honored  for  his 
eminent  snccess  in  the  branch  of  science  to  which  ho  devoted  his  noble  and  useful 
life. 

PRESENTATION   OF  FIRST  DRAPER  MEDAL. 

At  the  stated  session  of  the  Academy  in  18S5,  the  committee  on  the 
Henry  Draper  medal  reported  that  it  had  had  before  it  the  claims  of 
various  investigators  working  in  the  field  of  astronomical  physics,  and 
had  considered  fully  their  claims  to  the  distinction  implied  in  the  award 
of  this  medal  by  the  Academy. 

That,  as  a  result  of  its  investigations,  the  committee  recommended  to 
the  Academy  the  award  of  the  first  Henry  Draper  medal  to  our  fellow- 
member,  Prof.  8.  P.  Langley,  for  his  researches  and  discoveries  in  re- 
lation to  solar  radiation.    This  recommendation  was  adopted. 
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The  followinji:  is  tbe  report  of  tlie  (committee : 

REPORT  OF  THE  COMMITTEE. 

To  the  National  Academy  of  Sciences : 

By  a  resolution  of  the  Academy,  adopted  April  19,  1883,  it  is  made 
the  duty  of  the  committee  qu  tbe  Henry  Draper  medal  <'  to  recommend 
to  the  Academy,  from  time  to  time,  such  persons  as  they  may  consider 
deserving  of  the  medal,  with  the  ground  of  their  recommendation.'^ 

The  original  deed  of  trust  provides  that  "  the  said  medal  shall  be 
awarded  from  time  to  time  by  the  said  ^N'ational  Academy  of  Sciences 
to  any  person  in  tbe  United  States  of  America  or  elsewhere,  who  shall 
make  an  original  investigation  in  astronomical  physics,  the  results  of 
which  shall  be  made  known  to  the  public,  such  results  being,  in  the 
opinion  of  the  said  National  Academj^  of  Sciences,  of  sufficient  impor- 
tance and  benefit  to  science  to  merit  such  recognition." 

In  accordance  with  the  above  resolution  of  the  Academy,  and  with 
the  provisions  of  the  deed  of  trust,  the  committee  on  the  Henry  Draper 
medal  begs  leave  to  report  that  it  has  taken  into  consideration  the  re- 
searches which  have  recently  been  made  by  the  men  of  science  of  this 
and  other  countries  in  the  department  of  astronomical  physics,  and  that 
in  consequence  of  such  examination  the  committee  unanimously  rec- 
ommends that  the  Academy  award  the  Henry  Draper  gold  medal  to 
Prof.  Samuel  P.  Langley,  of  Allegheny,  Pennsylvania.  The  committee 
bases  this  recommendation  upon  the  numerous  investigations  of  a  high 
order  of  merit  which  have  been  made  by  Professor  Langley  within  the 
past  few  years  in  solar  physics,  and  especially  in  the  domain  of  radiant 
energy.  In  corroboration  of  its  opinion,  the  committee  desires  to  specify 
the  following  memoirs,  in  which  the  results  of  these  investigations  are, 
for  the  most  part,  embodied  : 

1.  On  the  Minute  Structure  of  the  Solar  Photosphere,    (Am.  J.  Sci.,  iii,  vii,  87,  February, 

1874.) 

This  paper  gives  the  result  of  two  years'  work,  and  announces  the 
discovery  (since  confirmed  by  Janssen)  that  four-fifths  of  the  sun's 
light  comes  from  less  than  one-fifth  of  its  surface.  It  was  illustrated 
with  a  plate  containing  the  most  detailed  representation  of  a  sun  spot, 
which  had  appeared  up  to  that  time. 

2.  The  External  Aspects  of  the  Sun.     (J.  Frank.  Inst.,  Augnst  and  September,  1874.) 

In  this  paper,  the  noted  engraving  of  the  "typical  sun  spot"  ap- 
peared for  the  first  time.  It  was  executed  for  the  purpose  of  giving 
material  for  passing  judgment  on  the  current  theories  of  sun  spots,  and 
had  undoubtedly  a  considerable  influence  in  determining  the  present 
conviction  of  students  of  solar  physics  that  the  surface  of  the  sun  is 
essentially  gaseous  or  cloudlike.  This  engraving  has  been  reproduced 
by  Secchi,  Proctor,  Young,  and  nearly  every  author  who  has  written 
on  the  Babject 
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3.  Oh  the  Comparison  of  Ceriain.  Theories  of  Solar  $SfrMetHre  teith  Observation.     (Am.  J. 

Sci.,  Ill,  ix,  192,  March,  187r>.     Pulilisbcd  HimiiltaiH'otiHly  in  Meinorio  degli  Spct- 
troHCopiHti  Italianiy  Vol.  iv.) 

A  statement  of  the  above  consequences  more  in  detail. 

4.  Sur  la  temperature  relative  des  direrses  r^tjions  du  soleil.    Premiere  Partie.    Les  no- 

yaiix  noirs  des  taches ;  Deuxi^ino  Partie.    R<5giou  (Squatoriale  et  regions  polaires. 
(Comptes  Rcndus,  March  22  and  29, 1875.) 

5.  I^tude  des  radiations  superficieUes  du  soleil,    (Comptes  Rendns,  September  8,  1875.) 

The  author  shows  in  these  papers  the  existence  of  a  remarkable  ther- 
mochroic  action  in  the  solar  atmosphere,  such  that  the  vibrations  of 
great  wave-length  are  less  absorbed  than  the  visible  and  ultra-violet. 
He  proves  also  that  no  such  difiference  between  the  polar  and  equatorial 
radiation  as  has  been  asserted  by  Secchi  exists.  Hence,  it  follows  that 
the  sun,  if  deprived  of  his  atmosphere,  would  appear  blue.  This  state- 
ment, however,  was  first  made  in  explicit  terms  at  the  Detroit  meeting 
of  the  American  Association  for  the  Advancement  of  Science. 

See  the  paper  entitled — 

6.  The  Solar  Atmosphere.    (Am.  J.  Sci.,  ill,  x,  490,  December,  1875.    Suppl.  No.) 

7.  Measurement  of  the  direct  effect  of  Sun  spots  on  Terrestrial  Climates.     (Mouthly  Not. 

Royal  Astr.  Soc,  November,  1876.) 

Here  the  author  essays  a  new  method  of  determining  whether  sun 
spots  affect  terrestrial  climates  or  not,  although  he  does  not  undertake 
to  say  whether  they  may  not  be  the  indices  of  some  other  action  which 
does  affect  them.  Considering  the  spots  merely  as  inteiTuptions  of  a 
determinate  quantity  of  the  solar  heat,  he  succeeds  in  demonstrating 
that  their  total  effect  (from  this  point  of  view)  on  terrestrial  climates 
can  not  alter  the  mean  temperature  of  the  earth  by  so  much  as  one  de- 
gree Fahrenheit. 

8.  On  certain  Remarkable  Groups  in  the  Lower  Spexitrum.     (Proc.  Am.  Acad.,  1878.) 

Contains  the  author's  discovery  of  the  duplicity  of  the  rays  in  the 
"  great  A"  group  of  the  solar  spectrum, 

9.  On  the  Temperature  of  the  Sun.     (Proc.  Am.  Acad.,  1878.) 

In  this  paper,  the  author  publishes  the  results  of  his  comparison  of 
the  heat  and  light  of  the  sun  with  that  of  the  molten  steel  in  the  Bes- 
semer converter.  At  this  time  (so  late  as  1878)  the  temperature  of  the 
sun  was  maintained  by  physicists  of  high  repute  to  be  not  over 
1500O  C.  The  author's  object  in  this  comparison  was  not  to  determine 
this  temperature,  but  to  furnish  irrefragable  proof  that  it  was  at  any 
rate  very  much  higher  than  that  which  physicists,  misled  by  Dulong 
and  Petit's  law,  hfid  assigned  to  it.  Incidentiilly,  the  conclusion  was 
reached  that  this  celebrated  law  itself  is  absoluti^ly  unreliable,  a 
position  which  is  now  fully  conceded. 

10.  Observations  on  Mount  Etna.     (Am.  J.  Sci.  in,  xx,  33,  July,  1880.) 

The  author  here  gives  the  results  of  his  studies  made  during  the 
winter  of  1878-'70,  upon  the  upper  slopes  of  Mount  Etna,  which  were 
connected  with  the  improvement  of  solar  observation  by  the  employ- 
ment  of  a  station  at  a  high  altitude. 
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11.  The  Progress  of  Solar  Physics, 

An  address  as  president  of  the  physical  section  of  the  American 
Association  for  the  Advancement  of  Science,  delivered  at  Saratoga  in 
August,  1879.    (Proc.  Am.  Assoc.,  xxviii,  51,  1879.) 

12.  The  Bolometer  and  Jiadiant  Energy.    (Proc.  Am.  Acad.,  xvi,  1880.) 

13.  The  Bolometer.     (Proc.  Am.  Metrol.  Soc,  December,  1880.) 

14.  The  Actimc  Balance.     (Am.  J.  Sci.,  in,  xxi,  187,  March,  1881.) 

His  solar  studies  having  convinced  him  that  two-thirds  of  the  sun's 
radiant  energy  was  unexplored  for  want  of  the  proper  apparatus, 
the  author  spent  the  year  1880  in  experiments  on  the  construction  of 
an  instrument  for  analyzing  and  measuring  this  and  like  forms  of 
energy.  This  instrument  which  he  called  the  bolometer,  from  Boatj 
and  fJLsrpov^  is  described  in  the  papers  above  mentioned. 

L5.  Sur  la  distribution  de  Venergie  dans  Ic  specire  solaire  normal.     (Comptes  Kendns, 
March  21,  1881.) 

16.  Distribution  de  Venergie  dans  le  spectre  normal.     (Comptes  Reudiis,  July  18,  1881.) 

17.  La  distribution  de  Venergie  dans  le  spectre  normal.    (Ann.  Chim.  Phya.,  February, 

11^92.) 

The  first  fruit  of  the  use  of  this  new  instrument  was  the  demonstra- 
tion that  the  amount  of  heat  which  the  earth  receives  from  the  sun  (the 
solar  constant)  had  been  greatly  underestimated,  owing,  among  other 
causes,  to  inability  previously  to  measure  the  solar  heat  in  sufficiently 
small  portions  of  the  spectrum.  The  leading  facts  in  regard  to  the  dis- 
tribution of  energy  in  the  normal  spectrum,  from  the  sun,  and  the  dis- 
tribution of  this  solar  energy  before  absorption  by  the  earth's  atmos- 
phere, are  given  in  these  papers. 

18.  The  Selective  Absorption  of  Solar  Energy.     (Am.  J.  Sci.,  Ill,  xxv,  109,  March,  1883. 

Also,  Ann.  Phys.  Chom.,  xix,  1883,  and  Ann.  Chim.  Phys.,  V,  xxix,  497,  Aug- 
ust, 1883.) 

Treated  more  fully  in  *' The  Professional  Papers  of  the  Signal  Serv- 
ice. No.  XV.  Researches  on  Solar  Heat  and  its  Absorption  by  the 
Earth's  Atmosphere.    Expedition  to  Mount  Whitney,  1884." 

The  results  already  announced  were  so  important  in  their  bearing  on 
the  science  of  terrestial  meteorology  that  the  author  conducted,  under 
the  joint  auspices  of  the  Allegheny  Observatory  and  the  United  States 
Signal  Service,  an  expedition  to  the  Sierra  Nevadas  of  Southern  Califor- 
nia, the  results  of  which  were  published  extensively  in  American  and  for- 
foreign  scientific  journals.  In  the  first  article  above  mentioned  is  an  ac- 
count of  the  leading  facts  observed;  which  are  that  the  sun's  light  is 
essentially  bluCj  and  that  what  we  call  '*  white"  light  is  due  to  the  absorp- 
tion of  these  blue  rays,  first  by  the  sun's  atmosphere  and  then  by  our  own. 
It  had  always  been  supposed  that  the  sun's  red  and  infra-red  rays  were 
powerfully  absorbed  by  ourown  atmosphere,  which  acted,  according  to 
the  familiar  comparison  of  Poisson  and  Ponillet,  like  the  glass  cover  of  a 
hot-bed,  which  absorbs  solar  heat  more  and  more  as  we  approach  the 
infra-red.  This  universally  accepted  belief  was  directly  contradicted 
by  these  researches^  and  it  was  shown  that  t\\e  Tvatvxt^  ^aiA  ^^  ^^XXsl^ 
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amount  of  tbo  absorption  of  the  solar  rays  had  boon  so  wholly  misun- 
derstood that  the  general  outlines  of  these  important  truths  were  here 
given  for  the  first  time.  The  value  of  the  solar  constant,  which  until 
now  had  been  accepted,  was  radically  altered,  Pouillet's  value,  1.7  calo- 
ries, being  raised  to  3.  In  connection  with  this,  a  map  was  given  of 
the  infra  red  solar  spectrum,  containing  numerous  lines  and  bands  hith- 
erto unknown ;  and,  what  was  wholly  new,  with  their  places  fixed  upon 
the  normal  or  wave  length  scale  by  direct  observation. 

19.  Memoir  on  the  Experimental  Determination  of  Wave-lengths  in  the  Inriaible  Prismatic 

Spe<;trum.    (Mem.  Nat.  Acad.  Sci.,  1884  (Read October,  1883).    Also  Am.  J.  Sci., 
Ill,  xxvii,  169,  March,  1884,  and  Ann.  Phys.  Chem.,  Jnly,  1884.) 

Almost,  if  not  absolutely,  all  of  our  present  knowledge  of  the  con- 
stitution of  bodies  forming  the  external  universe  is  dependent  upon 
our  information  concerning  the  wave-lengths  of  the  energy  they  send 
us,  of  which  that  coming  in  the  form  of  light  and  which  is  visible  is  but 
the  smaller  portion.  Inasmuch  as  until  lately  we  have  known  almost 
nothing  about  any  waves  but  visible  ones,  all  our  knowledge  about  ter- 
restrial and  other  dark-heat*^radiation  is  in  a  condition  of  empiricism 
even  to-day ;  a  fact  which  is  a  great  reproach  to  physical  science.  This 
arises  chiefly  from  our  want  of  knowledge  in  the  past  of  any  means  of 
determining  what  these  wave-lengths  are,  or,  as  a  consequence  of  this, 
from  our  inability  to  analyze  the  invisible  spectrum  (in  which  two-third 
of  the  solar  energy  resides)  in  the  way  we  can  analyze  the  visible. 
The  memoir  above  mentioned  fixes  the  wave-lengths  of  solar  heat, 
which  had  been  known  hitherto  in  the  visible  spectrum  only,  through- 
out its  whole  extent,  and  for  the  first  time  gives  a  trustworthy  means 
of  investigating  that  unknown  major  portion  of  the  whole  solar  energy 
on  which  all  organic  life  depends.  This  is  the  real  purport  of  the  some- 
what abstruse,  and,  at  first  sight,  unattractive  investigations  upon 
wave-lengths  to  which  the  author  has  devoted  many  years.  He  com- 
pares himself  in  this  respect  to  one  who  is  opening  a  path  into  hitherto 
unexplored  country ;  not  undertaking  himself  to  study  its  natural  his- 
tory, but  trying  to  execute  the  less  attractive  but  indispensable  labor 
of  making  the  road  on  which  future  investigators  may  travel. 

20.  Oil  the  Amount  of  the  Atmospheric  Absorption,    (Am.  J.  Sci.,  iii,  xxviii,  163,  Sep- 

tember, 1884.) 

In  this  paper,  it  is  shown,  both  from  theoretical  considerations  and  by 
•   experiment,  that  the  absorption  of  the  solar  rays'  by  the  earth's  atmos- 
phere is  at  least  double  what  it  has  commonly  been  supposed  to  be. 

21.  On  the  Temperature  of  the  Surface  of  the  Moon,    (Mom.  Nat.  Acad.  Sci.,  ill,  Septem- 

ber, 1884.) 

In  this  memoir,  it  is  stated  that  it  has  been  found  possible  to  form  a 

heat  spectrum  from  the  moon,  and  to  analyze  its  different  parts.     The 

conclusion  reached  (which  differs  from  that  of  Lord  Eosse)  is  tiiat  the 

temperature  of  the  sunlit  surface  of  the  moon  can  not  be  greatly  above 

j^ro  ceutigrade.    JSesuIts  of  interest  in  connection  with  solar  radiation 

fire  also  given. 
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Professor  Langley  lias  published  nuinerou.s  other  papers  upon  sub- 
jects connected  with  solar  or  astral  physics,  but  it  is  believed  that 
those  which  have  now  been  mentioned  will  fully  justify  the  recommen- 
dation of  the  committee. 

George  F.  Barker, 

Chairman, 

WOLCOTT  GlBIJS. 

SiMOX  Newcomb. 
Arthur  W.  Wrkjut. 
Charles  A.  Young. 

Washington,  April  24, 1885. 

At  a  pnblic  session  of  the  Academy,  held  on  the  evening  of  April  21, 
188G,  the  first  Henry  Draper  medal  awarded  by  the  Academy  was  pre- 
sented to  Prof.  S.  P.  Langley  by  the  president,  who  in  a  short  address 
gave  a  resume  of  Professor  Langley 's  work  in  astronomical  physics,  and 
the  reasons  why  the  Academy  had  honored  him  with  this  mediil. 

On  recommendation  of  the  council,  the  Academy  adopted  the  follow- 
ing resolution  in  April,  1885 : 

Resolved,  That  the  treasarer  be  authorized  to  reserve  from  the  income  of  the  Draper 
fond,  f  65  each  year,  audsuch  further  sum  as  the  committee  on  that  fund  may  author- 
ize, to  be  iDvested  from  time  to  time  until  the  invested  fund  is  increased  to  $6,000, 
the  sum  iDtmsted  to  the  Academy  by  Mrs.  Draper. 

PRESENTATION  OF  SECOND  DRAPER  MEDAL. 

Mr.  Barker,  chairman  of  the  committee  on  the  Henry  Draper  medal, 
reported,  in  April,  1887,  that  the  committee  recommended  that  the  sec- 
ond Henry  Draper  medal  be  awarded  to  Prof.  Edward  0.  Pickering, 
director  of  the  Harvard  Observatory,  for  his  recent  work  in  astronomi- 
cal photometry  and  photography.  This  recommendation  was  adopted 
by  the  Academy. 

The  report  of  the  committee  for  the  award  of  this  medal  is  as  follows : 

REPORT  OF  THE  COMMITTEE. 

To  the  National  Academy  of  Sciences: 

The  committee  on  the  Henry  Draper  medal  begs  leave  herewith  to 
rei)ort  that  it  has  carefully  considered  the  investigations  which  have 
been  made  in  astronomical  physics  since  the  award  of  this  medal  in 
1885 ;  and  that,  as  a  result  of  such  consideration,  the  said  committee 
desires  to  recommend  that  the  Academy  award  this  medal  for  the  year 
1887,  to  our  fellow  member,  Prof.  Edward  (J.  Pickering,  the  director  of 
the  Harvard  College  Observatory,  for  his  recent  work  in  astronomical 
photometry  and  photography. 

Professor  Pickering  was  appointed  to  the  position  which  he  now  holds 
in  Febmary,  1877.  An  examination  of  the  annual  reports  which  he  has 
presented  to  the  visiting  committee  of  the  obseTvatox^  ^'\W^\iQ'«  XXi^ 
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great  amount  and  the  great  variety'  of  the  work  which  has  been  done 
there  under  his  direction.  Some  of  this  work  is  purely  astronomical; 
as  an  example  of  which,  the  excellent  meridian  circle  work  of  Prof.  Wil- 
liam A.  Rogers  may  be  mentioned.  But  most  of  it  is  in  the  department 
of  astronomical  physics;  and  this  it  is  to  which  the  committee  desires 
to  direct  attention. 

The  work  in  astronomical  physics,  which  has  been  done  in  the  observ- 
atory of  Harvard  College  under  Professor  Pickering's  immediate  super- 
vision, seems  readily  divisible  into  three  classes:  First,  stellar  photom- 
etry; second,  stellar  photography;  and  third,  stellar  spectrum  pho- 
tography. 

I.  The  principal  subdivisions  of  the  photometric  work  are  as  follows: 

(1)  Observations  of  Jupiter's  satellites  at  their  disappearances  in  the 
shadow  of  the  planet  and  their  reappearances  after  the  eclipse ;  with 
the  object  of  determining  the  times  at  which  these  phenomena  occur* 
with  greater  accuracy  than  had  hitherto  been  practicable. 

(2)  The  determination  of  the  relative  brightness  of  all  stars  visible 
to  the  naked  eye  in  the  latitude  of  Cambridge. 

(3)  The  determination  of  the  relative  brightness  of  several  thousand 
stars  of  the  first  nine  magnitudes,  in  order  to  fix  the  value  of  the  arbi- 
trary scales  usually  employed  in  estimating  magnitudes. 

(4)  Comparisons  of  various  objects  at  small  apparent  distances  from 
each  other,  such  as  the  components  of  double  stars,  different  satellites 
of  the  same  planet,  etc. 

(5)  Numerous  special  investigations  on  proposed  standards  of  mag- 
nitude, stars  which  have  been  used  for  comparison  with  variable  stars, 
the  light  of  nebulie,  etc. 

All  this  photometric  work  has  gone  uninterruptedly  forward  with  the 
aid  of  special  photometers  ingenuously  devised  for  the  purpose  by 
Professor  Pickering. 

The  observation  of  the  eclipses  of  Jupiter's  satellites  has  long  been 
regarded  aa  important,  not  only  in  determining  the  motionsof  the  satel- 
lites themselves,  but  also  in  ascertaining  the  velocity  of  light.  It  is  ob- 
vious that  the  observation  of  the  disappearance  or  reappearance  of  a 
satellite  is  necessarily  a  photometric  observation,  and  therefore  that 
the  subject  is  one  to  which  improved  means  of  photometric  research  are 
peculiarly  applicable.  But  previous  to  Professor  Pickering's  undertak- 
ing, no  one  appears  to  have  recognized  the  advantages  resulting  from 
the  use  of  photometric  apparatus  in  the  observation  of  these  eclipses, 
liecently,  however,  these  advantages  have  been  recognized  in  France, 
and  researches  similar  in  character  to  those  ofProfessor  Pickering  have 
been  undertaken  there. 

It  is  not  expected  that  the  obser^^ations  of  the  eclipses  made  at  the 
Harvard  College  Observatory  will  be  fully  reduced  and  published  until 
they  have  been  continued  through  a  complete  revolution  of  Jupiter 
(about  12  years).    The  first  observation  oi'  this  sort  was  made  on  the 
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23d  of  Jane,  1878.  Up  to  the  beginning  of  the  present  year,  the  total 
number  of  eclipses  observed  was  358,  thirty-nine  of  which  had  occurred 
since  October,  1885.  The  accuracy  with  which  an  eclipse  of  the  lirst 
satellite  can  be  observed  appears,  from  the  preliminary  reductions,  to 
be  very  satisfactory,  the  probable  error  seeming  to  be  less  than  a  second 
of  time.  The  eclipses  of  the  three  outer  satellites  will  furnish  results 
nearly  as  useful,  since  the  greater  number  of  comparisons  obtained 
daring  each  eclipse  compensates  to  a  considerable  extent  for  the  com- 
parative slowness  of  the  changes  in  the  brightness  of  the  object  ob- 
served. 

The  meridian  photometer  of  Professor  Pickering  was  first  brought 
into  use  in  the  summer  of  1879.  The  work  of  determining  by  the  aid 
of  this  instrument  the  relative  brightness  of  the  stars  which  are  visible 
to  the  naked  eye  was  begun  on  the  25th  of  October  of  that  year  and 
was  continued  through  700  series  of  observations,  4,260  stars  being  in- 
cluded in  the  catalogue.  The  total  number  of  comparisons  made  was 
94,476,  four  comparisons  constituting  a  complete  observation.  These 
results,  together  with  an  extended  discussion  of  the  estimated  magni- 
tades  obtained  for  the  same  stars  by  careful  observers,  as  well  as  the 
results  of  previous  photometric  determinations  of  their  relative  bright- 
ness, were  published  in  Volume  xiv  of  the  Annals  of  the  Observatory. 

The  success  of  this  photometer  led  Professor  Pickering  to  have  a 
larger  instrument  constructed,  of  the  same  kind,  but  which  could  bo 
applied  to  the  measurement  of  telescopic  stars.  The  new  photometer 
has  given  perfect  satisfaction,  and  has  enabled  the  brightness  of  stars  to 
the  ninth  magnitude  to  be  measured  with  a  deviation  from  accuracy 
not  exceeding  a  tenth  of  a  magnitude.  Moreover,  stars  can  be  meas. 
ared  with  this  instrument  at  the  rate  of  forty  stars  an  hour  for  an  en- 
tire evening;  and  under  favorable  conditions,  even  one  star  a  minute 
may  be  thus  measured.  Daring  tiie  year  1886,  209  series  of  measure- 
ments were  made  by  Professor  Pickering  and  his  assistant,  the  total 
uamber  of  separate  photometric  comparisons  being  59,i500.  In  1885,50,000 
sach  comparisons  were  made,  and  in  1884,  27,500.  A  comparison  of  the 
Cambridge  results  with  those  obtained  at  Pulkowa  shows  that  the 
average  deviation  of  a  measurement  of  the  difference  in  brightness 
between  two  stars  observed  at  both  places  does  not  exceed  one-tenth  of 
a  magnitude.  The  principal  work  of  the  meridian  photometer,  the  re- 
vision of  the  Durchmiisterung  magnitudes,  is  now  approaching  comple- 
tion, nine-tenths  of  the  observations  having  already  been  made. 

It  would  seem  to  be  manifest  from  the  facts  above  enumerated,  that 
practical  stellar  photometry  has  now  been  carried  on  for  the  first  time 
by  Professor  Pickering  to  that  extent  and  with  that  completeness 
which  are  requisite  to  give  it  general  interest  and  importance. 

II.  The  earliest  investigations  in  stellar  photography  which  were 
undertaken  by  Professor  Pickering  were  begun  in  1882,  with  the  aid  of  a 
in^nt  from  the  Kumford  fund  of  the  American  Academy.    They  have 
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been  continued  subseqaentlj'  by  an  appropriation  made  in  Jane,  1885, 
from  the  Bache  fund  of  the  National  Academy.  Tlie  work  which  has 
been  done  in  this  direction  has  been  summarized  as  follows : 

"  The  present  research  was  undertaken  in  1882  with  a  lens  having  an 
aperture  of  only  2J  inches.  It  was  shown  that  photography  could  be 
used  as  a  means  of  forming  ch<arts  of  large  portions  of  the  sky,  and  of 
determining  the  light  and  color  of  stars  in  all  portions  of  the  heavens. 
Photographs  of  the  trails  of  close  polar  stars  no  brighter  than  the 
eleventh  magnitude  were  obtained  without  clockwork."  "In  1885,  the 
investigation  was  resumed  with  a  telescope  having  an  aperture  of  8 
inches.  With  this,  one  hundred  and  seventeen  stars  within  one  degree 
of  the  pole,  one  of  them  no  brighter  than  the  fourteenth  magnitude,  left 
trails.  The  average  deviation  of  the  measures  of  the  brightness  of  these 
stars  on  different  photographs  was  less  than  a  tenth  of  a  magnitude ;  a 
greater  accordance  than  is  given  by  any  other  photographic  method. 
A  similar  result  was  obtained  from  the  Pleiades,  of  which  group  over 
fifty  left  trails.  Sim  ilar  trails  are  now  being  obtained  of  the  stars  north 
of  — 30O  in  all  light  ascensions.  This  work  began  in  the  autuinn  of 
1885,  at  23*>,  and  has  already  been  completed  for  more  than  half  the  sky. 
By  photographing  on  the  same  plate  polar  stars  near  their  upper  and 
lower  culminations,  material  has  been  accumulated  for  determining  the 
atmospheric  absorption  each  night  of  observation. 

"A  study  has  been  made  of  the  application  of  photography  to  the 
transit  instrument.  Measurements  of  the  trails  show  that  the  time  of  a 
transit  may  be  determined  from  its  trail  with  an  average  deviation  of  0.03 
second,  which  is  about  half  the  corresponding  deviation  of  eye  observa- 
tions. 

"Charts  may  be  constructed  5^  square, having  the  same  dimensions 
as  those  of  Peters  and  Chacornac.  A  single  exposure  of  one  hour  is 
required,  and  it  is  not  necessary  that  the  observer  should  remain  with 
his  eye  at  the  telescope  to  correct  the  errors  of  the  clock.  Miscella- 
neous observations  have  been  secured  of  the  Pleiades,  of  the  nebula  in 
Orion,  of  Jupiter's  satellites,  and  of  various  other  objects." 

III.  Stellar  spectrum  photography,  in  which  Professor  Pickering  has 
achieved  his  most  marvelous  results,  was  undertaken  by  him  first  in 
1885,  upon  a  plan  entirely  novel.  Two  important  features  of  advan- 
tage were  possessed  by  the  new  arrangement.  The  first  consisted 'in 
placing  the  prism  in  front  of  the  object  glass ;  a  i)lan  already  suggested 
by  Fraunhofer,  and  tried  for  eye  observations  by  Secchi.  The  second 
consisted  in  placing  the  refracting  edge  of  the  prism  parallel  to  the 
motion  of  the  star;  i.  «.,  if  the  star  was  on  the  meridian,  the  refracting 
edge  would  be  horizontal,  and  the  spectrum  north  and  south.  The 
first  device  gives  not  only  an  enormous  increase  of  light,  but  renders 
it  possible  for  the  stars  over  the  entire  field  to  impress  their  spectra 
upon  the  plate.  Hence,  while  previous  observers  have  been  able  to 
photograph  but  one  star  at  a  time,  and  have  not  obtained  satisfactory 
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results  from  stars  fainter  thau  the  second  or  third  magnitude,  Professor 
Pickering  has  often  obtained  more  than  100  spectra  on  a  single  plate, 
many  of  them  of  stars  not  brighter  than  the  seventh  or  eighth  magni- 
tude. By  means  of  the  second  device,  the  necessary  width  of  the 
spectrum  is  secured.  If  clockwork  were  eipployed,  the  spectrum  of  a 
star  would  be  a  line  too  narrow  to  show  any  details.  Formerly,  a 
cylindrical  lens  was  used  to  widen  the  spectrum ;  but  by  placing  the 
prism  as  above,  and  by  suitably  varying  the  rate  of  the  clock,  any  de- 
sired width  can  be  given  to  the  spectrum  simply  by  the  motion  of  the 
star  itself.    One  millimetre  was  found  to  be  the  best  width. 

The  first  experiments  were  made  in  May,  1885,  by  placing  a  30^  prism 
in  front  of  a  lens  of  2^  inches  aperture.  No  clockwork  was  used,  the 
spectra  being  formed  of  the  trails  of  the  stars.  In  the  spectrum  of  the 
pole  star,  over  a  dozen  lines  could  be  counted,  and  in  that  of  a  LyrsB,  the 
characteristic  lines  \^  ere  shown  very  clearly  with  an  exposure  of  only  two 
or  three  minutes.  In  the  fall  of  1885,  two  prisms  were  obtained  20  centi- 
metres in  dear  aperture^  and  having  angles  of  5^  and  15^,  respectively. 
These  could  be  placed  in  front  of  tlie  object  glass  of  the  8-inch  photo- 
graphic telescope.  With  this  apparatus,  systematic  operations  were 
begun.  The  research,  however,  proved  too  large  for  the  Bache  appro- 
priation. Whereupon,  Mrs.  Henry  Draper  came  forward,  early  in  1886, 
and  generously  offered  not  only  to  defray  the  expenses  of  the  investiga- 
tion as  a  memorial  to  Dr.  Draper,  but  to  put  at  Professor  Pickering's 
disposal  the  11-inch  refractor,  with  its  photographic  corrector,  with 
which  Dr.  Draper  has  taken  many  of  his  later  stellar  photographs. 
The  investigation  was  thereupon  extended  by  Professor  Pickering,  and 
divided  into  three  parts.  The  first  included  a  general  survey  of  stellar 
8i)ectra,  each  spectrum  being  photographed  with  an  exposure  of  not  less 
than  five  minutes.  These  photographs  generally  exhibited  the  spectra 
of  all  stars  brighter  than  the  sixth  magnitude  with  sufficient  distinct- 
ness for  measurement.  The  second  research  related  to  a  determination 
of  the  spectra  of  the  fainter  stars.  Eaci)  photograph  taken  received  an 
exposure  of  one  hour,  so  that  the  spectra  of  all  the  stars  not  fainter  than 
the  eighth  or  ninth  magnitude  and  included  in  a  region  10^  square 
were  represented  upon  the  plate.  For  both  these  investigations,  the 
8-inch  Bache  photographic  telescope  was  employed.  The  third  research 
related  to  a  more  detailed  study  of  the  spectra  of  the  brightest  stars. 
For  this  work  the  Henry  Draper  11-inch  corrected  refractor  was  used, 
Mrs.  Draper  having  provided  a  small  observatory  for  it  in  Cambridge, 
and  also  the  mounting.  Four  prisms  were  constructed,  each  of  15^,  of 
which  three  had  a  clear  aperture  of  nearly  11  inches,  the  fourth  being 
somewhat  smaller,  the  whole  weighing  more  than  100  pounds  and  occu- 
pying a  cubic  foot  of  space. 

The  results  already  attained  in  these  three  directions  have  been  sat- 
isfactory. In  the  first  research,  the  first  cycle,  covering  the  entire  sky 
from  zero  to  24  hours  of  right  ascension,  has  been  completed.    This 
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cycle  contains  257  plates,  all  of  which  have  been  measured,  and  a  large 
part  of  the  reduction  completed.  8,313  spectra  have  been  measured  on 
them,  nearly  ail  of  which  have  been  identified,  and  the  places  of  a  greater 
portion  of  the  stars  brought  forward  to  the  year  1900,  and  entered  in 
catalogue  form.  In  the  second  cycle,  which  will  complete  the  work,  64 
plates  have  been  taken,  of  which  51,  including  2,974  spectra,  have  been 
measured  and  identified.  In  the  second  research,  which  has  been  car- 
ried on  in  the  intervals  when  the  telescope  was  not  needed  for  other 
purposes,  99  plates,  with  an  exposure  of  an  hour,  have  been  obtained, 
on  which  4,442  spectra  have  been  measured,  in  one  case  over  300  spectra 
being  shown  on  a  single  plate.  In  both  these  researches  taken  together 
15,729  spectra  of  bright  and  faint  stars  have  been  measured.  In  the 
third  research,  the  first  results  of  which  were  obtained  in  October  last, 
a  considerable  number  of  excellent  photographs  have  been  obtained, 
the  results  of  which  can  bo  stated  only  after  a  long  series  of  measure- 
ments, and  a  careful  reduction  and  discussion  of  them.  Some  points  of 
interest,  however,  are  shown  on  inspection.  A  photograph  of  a  Cygni, 
taken  November  20,  188G,  shows  that  the  H  line  is  double,  its  two  com- 
ponents having  a  difference  in  wave  length  of  about  one  ten-millionth 
of  a  millimetre.*  A  photograph  of  Oraicron  Ceti  shows  that  the  lines 
G  and  LI  are  bright,  as  are  also  four  of  the  ultra-violet  lines  character- 
istic of  spectra  of  the  first  type.  Tlie  H  and  K  lines  in  this  spectrum 
are  dark,  showing  that  they  probably  do  not  belong  to  that  series  of 
lines.  The  star  near  X'  Orionis,  discovered  by  Gore,  in  December,  1885, 
gives  a  similar  spectrum,  which  aftbrds  additional  evidence  that  it  is  a 
variable  of  the  same  class  as  O  Ceti.  Spectra  of  Sirius  show  a  large 
number  of  faint  lines  beside  the  well-known  broad  lines. 

Professor  Pickering  has  also  devised  a  new  method  of  enlarging  these 
-original  photographs,  which  also  removes  the  inequalities  in  density  in 
the  negatives,  appearing  as  bands  parallel  to  the  length  of  the  spec- 
trum. A  cylindrical  lens  is  placed  close  to  the  enlarging  lens,  with  its 
axis  perpendicular  to  the  spectrum  lines.  In  this  way,  the  length  of  the 
8[>e(;trum  is  increased  only  five  times,  while  its  width  is  increased  nearly 
one  hundred;  i.  e.  from  1  millimetre  to  about  4  inches.  This  arrange- 
ment greatly  reduces  the  difficulty  arising  from  the  feeble  light  of  the 
star.  Until  very  lately,  the  si)ectra  in  the  original  negatives  were  made 
very  narrow,  since  otherwise  the  intensity  of  the  starlight  would  have 
been  insufficient  to  proiiuce  the  proper  decomposition  of  the  silver  par- 
ticles. The  enlargement  being  made  by  daylight,  the  vast  amount  of 
energy  then  available  is  controlled  by  the  original  negative,  the  action 
of  which  may  be  compared  to  that  of  a  telegraphic  relay.  The  copies, 
therefore,  represent  many  hundred  .times  the  original  energy  received 
from  the  stars. 


*  It  lin.s  ioug  been  known  that  the  II  line  is  also  double  (hn«rlit)  in  tbe  spectrani  of 
the  solar  chronit»8|»here. 
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The  deed  of  trast  uujiler  which  this  committee  is  actiug  provides 
"  that  the  investigation  for  which  it  (the  Henry  Draper  medal)  is  awarded, 
or  the  completed  publicatioa  thereof,  shall  have  beeu  made  since  the 
time  of  the  last  preceding  award  and  presentation  of  said  medal."  In 
consequence,  the  committee  recofumends  the  award  to  Professor  Picker- 
ing, for  the  specific  investigations  in  stellar  photometry  and  i)hotog- 
raphy  above  mentioned,  which  have  been  made  since  the  month  of 
April,  1885,  the  time  of  the  last  i)receding  award  and  presentation  of 
the  said  medal.  This  comprises,  it  is  believed,  the  whole  of  the  photo- 
graphic work  done  at  the  Harvard  College  Observatory,  and  a  large 
and  important  part  of  the  photometric  work. 

In  the  opinion  of  the  committee,  Professor  Pickering  has  displayed 

in  these  researches  a  skill,  in;;:enuity,  and  vigor,  which  entitle  him  to 

an  honorable  place  among  the  scientiHc  men  of  our  own  or  of  any 

previous  age. 

All  of  which  is  respectfully  submitted. 

Gkokgk  F.  Hakker. 

WOLCOTT  (iIBKS. 

Simon  Newcomu. 
Charles  A.  Young. 
Arthur  VV.  Wright. 
Committee  oh  the  Henry  Draper  Medal, 

April  21,  1887. 

On  the  evening  of  April  18,  1888,  at  a  public  session  of  the  Academy, 
the  second  Henry  Draper  medal  was,  in  behalf  of  the  Academy,  pre- 
sented by  the  president  to  Prof.  E.  C.  Pickering,  of  the  Harvard 
Observatory,  for  his  work  in  astronomical  photometry  and  photography. 

AWARD  OF    THIRD  DRAPER  MEDAL. 

At  a  special  session  of  the  Academy,  held  in  Philadelphia,  i^ovember 
13,  1889,  Mr.  George  F.  Barker  presented  the  following  recommenda- 
tion of  the  committee  on  the  Henry  Draper  medal : 

The  committee  on  the  Henry  Draper  medal  recommend  to  the  Na- 
tional Academy  of  Sciences  the  award  of  the  Henry  Draper  medal  to 
Prof.  Henry  A.  Rowland,  of  Baltimore,  for  his  researches  on  the  solar 
spectrnm. 

This  recommendation  was  adopted  by  the  Academy. 

THE  LAWRENCE  SMITH  FUND. 

Daring  the  April  session,  1884,  the  president  announced  that  the 
widow  of  Prof.  J.  Lawrence  Smith,  late  an  honored  member  of  the  Acad- 
emy, intended  to  x>l^ce  at  the  disposal  of  the  National  Academy  of 
Sciences  the  sum  of  $8,000,  as  a  memorial  fuiul  to  promote  the  study  of 
meteoric  bodies. 
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Upon  recoramendation  of  the  coancil,  the  Academ}"^  adopted  the  fol- 
lowiDg  resolution : 

Resolmd,  Tiiut  tho  Academy  hears  with  gratificatiou  the  annoancement  that  Mrs. 
J.  Lawrence  Smith  iuteuds  to  intrust  to  it  a  fund  to  promote  the  stndy  of  nieteorio 
bodies,  and  hereby  signifies  its  readiness  to  accept  the  trust. 

The  Academy  also  adopted  the  recommendation  of  the  council,  "  that 
the  president  be  authorized  to  communicate  with  Mrs.  J.  Lawrence 
Smith,  and  make  what  arrangements  were  necessary." 

The  following  is  the  text  of  the  deed  of  gift  of  Mrs.  Smith: 

DEED  OF  TRUST  OP  MHS.   J.   LAWRENCE   SMITH. 

Know  all  men  by  these  presents/that  I,  Sarah  Julia  Smitli/of  the  city  of  LonisviHe, 
and  county  of  Jeiferson,  State  of  Kentucky,  in  consideration  of  the  premises,  and 
of  the  acceptance  of  the  within  trust  hy  the  National  Academy  of  Sciences,  and  also 
in  consideration  of  divers  other  good  and  valuable  considerations,  I,,  tho  said  Sarah 
Julia  Smith  hereto  moving,  liave  given,  granted,  assigned,  transferred,  and  set  over, 
and  by  these  presents  do  give,  grant,  assign,  transfer,  and  set  over,  unto  the  said 
National  Academy  of  Sciences,  and  to  their  successors  forever,  a  certain  fund  or  sum 
of  $8,000,  with  the  interest  and  income  thereof,  to  have  and  to  hold  the  same  in  trust 
nevertheless,  upon  the  special  trusts  and  for  the  uses  and  purposes  following,  to  wit: 

First.  In  trust,  to  invest  and  to  reinvest  the  said  sum  of  $$,000,  and  to  keep  the 
same  invested  in  good  and  safe  securities,  or  in  such  other  manner  as  shall  be,  in 
their  opinion,  best  for  the  preservation  and  maintenance  of  such  fund. 

Second.  In  trust,  to  use  the  interest  and  income  thereof  for  the  pnrposo  of  striking 
a  gold  medal,  which  shall  be  called  tho  '^  Lawrence  Smith  Medal, ^'  shall  be  of  the 
Tidue  of  $200  in  gold,  and  shall  be  struck  in  a  die,  to  bo  selected  and  presented  to  the 
said  National  Academy  of  Sciences  by  mc,  the  said  Sarah  Julia  Smith.  And  the  said 
medal  shall  be  awarded  and  presented  from  time  to  time,  by  the  said  National  Acad- 
emy of  Sciences,  to  any  person  in  the  United  Statos  of  America  or  elsewhere,  who 
shall  make  an  original  investigation  of  meteoric  bodies,  the  results  of  which  shall  be 
made  known  to  the  public,  such  results  being  in  the  opinion  of  the  said  National 
Academy  of  Sciences  of  sufficient  importance  and  benefit  to  science  to  merit  snch 
recognition  ;  provided,  however,  that  said  medal  shall  not  be  presented  or  awarded 
more  frequently  than  once  in  2  years,  and  provided,  also,  that  the  investigation  for 
which  it  is  awarded,  or  the  completed  publication  thereof,  shall  have  been  made  since 
tho  time  of  the  last  preceding  award  and  presentation  of  said  medal. 

Third.  In  trust,  that  if  investigations  of  equal  importance  shall  be  made  in  regard 
to  meteoric  bodies  at  or  about  the  same  time  in  the  United  States  of  America  and 
also  in  some  other  part  of  the  world,  each  of  which  investigations  migh^  ki  the  opin- 
ion of  tho  said  Academy,  entitle  tho  investigator  to  be  considered  as  a  competitor  for 
said  medal,  preference  shall  be  given  in  the  awarding  thereof  to  investigations  made 
by  a  citizen  of  the  said  United  States  of  America. 

Fourth.  In  trust,  that  if  the  said  die  shall  at  any  time  be  lost,  destroyetl,  broken,  or 
in  any  manner  rendered  unfit  for  the  purpose  of  striking  the  said  medal,  a  new  die 
shall  be  procured  exactly  similar  to  the  one  so  selected  and  presented  as  aforesaid,  and 
shall  be  paid  for  out  of  the  interest  and  income  of  the  said  fund  ;  and  such  sum  or 
sums  of  money  as  shall  at  any  time  or  times  be  necessary  for  the  care,  custody,  and 
protection  of  tho  said  die  or  of  the  said  fund  hereby  given  shall  also  be  taken  from 
and  out  of  the  interest  and  income  of  the  said  fund  whenever  the  same  shall  be  deemed 
necessary  by  the  said  National  Academy  of  Sciences. 

Fifth.  In  trust,  that  if  at  any  time  or  times  the  interest  and  income  of  said  trust 
fund  of  $8,000  shall  exceed  tho  amount  necessary  for  tho  striking  of  said  medal  and 
the  care  of  tho  said  die  and  of  tho  fund,  such  surplus  over  and  above  the  sum  or  sums 
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so  required  for  the  purposes  of  the  trust,  as  hereinbefore  recited  and  set  forth,  shall  be 
used  in  such  manner  as  shall  be  selected  by  the  National  Academy  of  Sciencen  in  aid 
of  investigations  of  meteoric  bodies,  to  be  made  and  carried  on  by  a  citizen  or  citizens 
of  the  United  States  of  America. 

And  the  said  National  Academy  of  Sciences  doth  signify  its  acceptance  of  the  said 
fund  of  $8,000,  and  doth  engage  to  hold  and  manage  the  same  upon  the  trusts  and  for 
the  uses  and  purposes  herein  mentioned  and  set  forth. 

In  witness  whereof  I,  the  said  Sarah  Julia  Smith,  have  hereunto  set  my  hand  and 
seal,  and  the  said  National  Academy  of  Sciences  hath  hereunto  caused  its  corporate 
seal  to  be  affixed,  and  these  presents  to  be  subscribed  by  its  president,  this  6^h  day 
of  May,  in  the  year  1884. 

Sarah  Juua  Smith,    [seal.] 

Sealed  and  delivered  in  the  presence  of— 
Annik  C.  Norton. 
J.  H.  Caperton.       [seal,] 

O.  C.  Marsh, 

President  of  the  National  Academy  of  Sciences, 
Witnesses  to  signature : 

Geo.  J.  Brush. 

£.  S.  Dana. 

At  a  stated  session  of  the  Academy,  held  in  April,  1885,  the  follow- 
ing resolutions  in  regard  to  the  Smith  fund  were  adopted  upon  recom- 
mendation of  the  council : 

Besolvedf  That  the  National  Academy  of  Sciences  gratefully  acknowledges  the  re- 
ceipt of  a  fund  of  $8,000,  presented  in  trust  by  Mrs.  Sarah  Julia  Smith  to  promote 
the  study  of  meteoric  bodies ;  that  the  Academy  adopts  and  confirms  the  action  of  its 
president  in  accepting  such  trust,  and  piomises  the  faithful  execution  of  the  same. 

Resolved,  That  the  Academy  appreciates  the  confidence  reposed  by  the  donor  in 
selecting  it  as  the  trustee  for  executing  her  purpose,  and  her  further  liberality  in  pro- 
viding dies  for  a  suitable  medal. 

Besolvedf  That  a  committee  of  5  members  be  appointed  by  the  president  to  rec- 
ommend to  the  Academy  such  measures  as  may  be  necessary  to  the  proper  execution 
of  the  trust. 

Resolved,  That  the  said  committee  be  charged  with  the  duty  of  preparing  an  ex- 
pression of  appreciation  by  the  Academy  of  the  munificence  of  Mrs.  Smith,  and  of 
having  such  expression  suitably  engrossed  and  signed  by  the  proper  officers  for 
transmission  to  the  donor. 

Resolved,  That  the  treasurer  be  authorized  to  reserve  from  the  income  of  the  J.  Law- 
rence Smith  fund,  $133  each  year,  to  be  invested  from  time  to  time  until  the  invested 
fund  is  increased  to  $8,000,  the  amount  intrusted  to  the  Academy  by  Mrs.  Smith. 

COMMITTEE  ON  THE  SMITH  FUND. 

The  president  appointed  as  permanent  committee  on  the  Smith  fund 
the  following  members : 

Wolcott  Gibbs,  Chairman. 
G.  J.  Brnsh.  *     R.  Pumpelly. 

A.  Hall.  L.  M.  Rutherfurd. 

S.  Mis.  47 5 
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ACKNOWLEDGMENT  TO  MRS.   HMITH. 

Mrs.  Sarah  Julia  Smith: 

Madam  :  It  in  our  duty  as  a  committee  of  the  National  Academy  of  Sciences  to  ten- 
der to  you  the  thanks  of  the  Academy  far  the  manificent  donation  which  you  have 
intrusted  to  it.  With  the  most  sincere  appreciation  of  the  spirit  which  dictated  your 
gift,  and  with  profound  respect  and  sympathy,  we  now  discharge  the  duty  trhich  has 
devolved  upon  us. 

The  noble  and  unselfish  life  of  our  lamented  fellow  member,  Dr.  J.  Lawrence  Smith, 
was  devoted  to  science ;  and  of  the  work  which  he  did,  and  which  confers  eternal  honor 
upon  (is  name,  no  part  is  more  deeply  interesting  or  more  permanently  valuable  than 
his  researches  on  the  chemical  constitution  of  meteorites,  researches  in  which  he  first 
established  in  these  bodies  the  existence  of  hydrocarbon.  His  beautiful  collection 
has  become  the  property  of  one  of  our  most  prominent  colleges.  His  name  and  fame 
are  national  possessions.  The  income  of  the  fund  which  you  have  intrusted  to  the 
Academy,  worthily  bestowed,  can  not  fail  to  assist  materially  in  extending  our 
knowledge  of  meteoric  phenomena. 

The  Academy  accepts  the  trust,  which  honors  the  giver,  which  recalls  the  lifelong 
services  of  one  of  its  most  honored  members,  and  which  promises  to  extend  the  bound- 
aries of  the  science  to  which  he  was  devoted.  We  tender  to  you,  madam,  in  the  name 
of  the  Academy,  our  grateful  acknowledgments. 

WoLCOTT  GiBBS,  Chairman. 
O.  J.  Brush. 
A.  Hall. 

R.   PUMPELLY. 

L.  M.   RUTUERFURD. 

Committee, 
July  27,  1885. 

PRESENTATION  OF  FIRST  LAWRENCE  SMITH  MEDAL. 

In  December,  1887,  the  committee  on  the  Smith  fuad  aoanimoasly 
recommended  that  the  first  J.  Lawrence  Smith  medal  be  awarded  to 
Prof.  Hubert  A.  Newton,  of  New  Haven,  Gonnecticot,  in  recognition  of 
his  eminent  services  in  the  investigation  of  the  orbits  of  meteors.  This 
recommendation  was  adopted  by  the  Academy  at  the  April  meeting, 
1888,  and  at  a  public  session,  held  on  the  evening  of  April  18,  1888, 
the  first  Smith  medal  given  by  the  Academy  was  presented  to  Pro- 
fessor Newton  by  the  president,  who,  in  a  short  address,  gave  the 
reasons  for  its  award. 

The  report  of  the  committee  is  as  follows : 

REPORT  OF  THE  com:mittee. 

To  the  Xational  Academy  of  Sciences : 

Professor  Newton's  study  of  the  subject  extends  over  a  long  series  of 
years,  and  has  led  to  results  of  very  great  popular  interest  as  well  as 
scientific  importance.  Meteors  in  the  sense  in  which  the  word  is  now 
nsed  have  from  the  remotest  ages  attracted  the  attention  of  man- 
kind. Observations  of  greater  or  less  value  have  long  been  accuma- 
lating.  Chemistry  had  shown  that  meteoric  bodies  which  fall  apon  the 
earth  contain  no  element  not  already  known  as  a  constitoent  of  the 


BEPOiiT   OF  THE   NATIONAL   ACADEMY   OF   SCIENCES,  1889.      67 

crast  of  the  earth,  but  astronomy  had  uot  yet  brought  the  wanderers 
of  the  heavens  into  a  system  and  sbown  that  they  are  moving  in  defi- 
nite orbits,  and  are  not  distributed  by  chance  in  the  celestial  spaces. 
Professor  Newton's  first  paper  was  published  in  18C0,  and  was  suc- 
ceeded by  anumber  of  others,  the  hist  having  been  read  to  the  National 
Academy,  in  April  of  the  present  year. 

From  a  careful  analysis  of  the  early  observations  of  the  archives,  go- 
ing back  to  the  year  902,  as  well  as  of  modern  observations.  Professor 
Newton  showed  that  the  connection  between  the  November  star  showers 
of  1799  and  1833  had  been  concealed  by  the  fact,  that  the  day  of  the 
shower  was  moving  from  October  12,  A.  D.  902  to  November  13,  1833. 
The  shower  was  thus  traced  back  over  900  years,  and  the  persistence  of 
this  33-year  period  was  distinctly  shown.  It  was  also  proved  that  the 
paths  in  which  the  meteors  are  moving  about  the  sun  must  be  one  of 
five  sharply  defined  orbits.  A  method  of  deciding  which  one  of  these 
orbits  was  the  true  one  was  suggested.  Professor  Adams  of  Cam- 
bridge (England)  then  showed  in  the  manner  indicated  which  orbit  was 
the  correct  one,  and  so  prepared  the  way  for  proving  beyond  question, 
as  soon  as  Oppolzer  published  the  orbit  of  the  comet  of  1886,  that  this 
comet  and  the  November  meteors  belong  to  one  system.  Schiaparelli 
had  just  shown  that  the  August  meteors  belonged  to  the  same  system 
as  another  comet. 

In  a  memoir  on  shooting  stars,  published  in  the  memoirs  of  the  Na- 
tional Academy  (read  August  6,  1864),  Professor  Newton  for  the  first 
time  proved  that  the  orbits  of  these  bodies  are  not  approximately 
circular  like  those  of  the  planets,  but  that  they  resemble  more  the  para- 
bolic orbits  of  comets.  This  was  the  first  step  towards  the  establish- 
ment of  a  relationship  between  comets  and  meteors.  In  the  same 
memoir,  Professor  Newton  undertook  to  show  how  many  shooting  stars 
enter  the  air  each  day.  The  result  of  the  discussion  was  the  number 
7,500,000,  but  later  observations  increase  this  number  materially,  and 
])erhap8  even  double  it.  Another  interesting  and  suggestive  questiou 
also  considered  was  this:  As  the  earth  moves  round  the  sun,  how 
thickly  filled  with  meteorites  is  the  space  which  it  traverses?  To  this 
question,  the  answer  given  is,  as  a  first  approximation,  13,000  in  each 
unit  of  space  of  the  size  of  the  earth  itself. 

In  a  subsequent  paper.  Professor  Newton  made  an  attempt  to  deter- 
mine whether  comets  come  originally  from  the  solar  system  or  from  out- 
side of  it.  The  investigation  was  based  upon  the  observed  facts,  and 
the  results  obtained  are  still  under  consideration  by  astronomers.  The 
argument  that  the  meteoric  stones  of  our  cabinets  were  all  fragments 
of  comets  was  again  brought  out  in  a  lecture  delivered  at  the  Sheffield 
Scientific  School.  This  again  was  followed  by  a  paper  on  the  effect 
upon  the  earth's  velocity  produced  by  small  bodies  passing  near  the 
earth.    In  this  paper,  it  is  shown  that  while  small  bodies  which  pass 
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noar  tbe  eartb,  but  do  not  meet  it,  bave  a  real  effect  in  stopping  tbe 
eartb  or  tbe  moon,  tbis  effect  is  mucb  too  small  to  be  sensible. 

In  a  discussion  of  tbe  Biela  meteors  of  November  27,  18S5,  Professor 
Newton,  among  otber  facts,  bi-ougbt  out  the  very  interesting  and  import- 
ant one,  tbat  tbe  meteors  left  tbe  comet  since  1840,  and  tbat  tbe  disinte- 
gration of  tbe  comets  furnisbing  meteor  streams  is  a  more  rapid  process 
tbau  bas  been  usually  supposed. 

Finally,  in  a  paper  read  before  tbe  National  Academy  of  Sciences, 
April  19, 1888,  Professor  Newton  bas  established  tbe  following  proposi- 
tions: 

(1)  The  meteorites  which  we  bave  in  our  cabinets,  and  which  were 
seen  to  fall,  were  originally  (as  a  class,  and  with  a  very  small  number 
of  exceptions)  moving.about  tbe  sun  in  orbits  tbat  had  inclinations  less 
than  90O;  that  is,  their  motions  were  direct  and  not  retrograde. 

(2)  Tbe  reason  why  we  bave  only  tbis  class  of  stones  in  our  collec- 
tions is  not  one  wholly  or  even  mainly  dependent  on  the  habits  of  men, 
nor  on  tbe  times  when  men  are  out  of  doors,  nor  on  the  places  where 
men  live,  nor  on  any  other  principle  of  selection  acting  at  or  after  tbe 
arrival  of  tbe  stones  at  tbe  ground.  Either  the  stones  which  are  mov- 
ing in  the  solar  system  across  the  earth's  orbit  move,  in  general,  in 
direct  orbits,  or  else,  for  some  reason,  tbe  stones  which  move  in  retro- 
grade orbits  do  not  in  general  come  through  the  air  to  tbe  ground  in 
solid  form. 

(3)  Tbe  perihelion  distances  of  nearly  all  tbe  orbits  in  which  these 
stones  moved  were  not  less  than  0.5  nor  more  than  1.0,  the  earth's  radius 
vector  being  unity. 

In  the  judgment  of  tbe  committee,  these  researches  are  of  a  very  high 
order  of  merit  and  of  interest. 

WOLCOTT  GiBBS. 

George  J.  Brush. 
Raphael  Pumpelly. 
Asaph  Hall, 
l.  m.  butherfurd. 

Committee. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

WashingtoUj  D.  C,  January  10, 1891. 
SiB :  In  conformity  with  the  reqairements  of  the  act  of  incorporation, 
approved  March  3, 1863, 1  have  the  honor  to  submit  herewith  a  report 
of  the  operations  of  the  National  Academy  of  Sciences  during  the  past 
year. 

Very  respectfully, 

O.  G.  Mabsh, 
President  of  the  NafUmal  Academy  of  Sciences. 
The  President  of  the  Senate. 
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EEPORT 


OF 


THE  NATIONAL  ACADEMY  OF  SCIENCES. 


The  National  Academy  of  Sciences  was  established  by  act  of  Con- 
gress in  March,  1863,  with  power  to  frame  its  own  constitution,  select 
its  own  members,  and  provide  in  other  respects  for  its  continuance  and 
Boccessfnl  operation. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to 
investigate,  examine,  experiment,  and  report  on  any  subject  of  science 
or  art  whenever  called  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  present  about  100  members,  and  these  have 
all  been  selected  for  their  original  researches  in  science.  They  repre- 
sent within  their  ranks  nearly  every  department  of  knowledge,  and 
their  services,  in  accordance  with  the  charter  of  the  Academy,  are 
always  at  the  disposal  of  the  Government,  without  compensation. 

SESSIONS  OP  THE  NATIONAL  ACADEMY. 

During  the  past  year,  the  Academy  has  held  three  sessions.  The  first 
was  the  regular  annual  meeting,  held  in  Washington,  D.  G.,  April  15  to 
18, 1890 ;  the  second  was  a  scientific  session  in  Boston,  Mass.,  Novem- 
ber 11  to  13, 1890 ;  and  the  third  was  a  special  session  in  Boston, 
November  12, 1890. 

STATKD  SKSSION. 

Hbld  in  Washington  City,  April  15  to  18, 1890. 

The  Washington  session  was  held  in  the  National  Museum,  the  pres- 
ident, Prof.  O.  C.  Marsh,  presiding. 
The  following  members  were  present  during  the  session : 


Abbot* 

Dnttou. 

Hyatt. 

Newton,  H.  A. 

Barker. 

Gibbs,  J.  W. 

Langley. 

Pumpelly. 

Bell. 

Gill. 

Lesle3\ 

Putnam. 

Billings. 

Goode. 

Marsh. 

Bemsen. 

Boss. 

Gould. 

Meigs. 

Kowland. 

Brewer. 

Hague. 

Mendenhall. 

Schott. 

Brooks. 

Hall,  A. 

Michelson. 

Scudder. 

Brush. 

Hall,  J. 

Mitchell,  8.  W. 

Walker. 

Chandler,  8.  G.  Hastings. 
Cope.  Hill,  G.  W. 


Morse.  Watson. 

Newcomb.  Toung. 
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During  this  session,  papers  were  read  and  discnssed  in  the  following 
order : 

1.  MiCHBLSON,  A.  A. :  On  the  application  of  interference  methods  to  astronomical 

measurements.    Discnssed  by  Messrs.  Hall  and  Michelson. 

2.  Todd,  D.  P.;  presented  by  the  home  secretary :  Totality  of  the  eolii>se  of  1889, 

December  22.    Read  by  the  home  secretary. 

3.  SCUDDER,  S.  H. :  Physio^rnomy  of  the  American  Tertiary  Hemiptera.    Discnssed 

by  Messrs.  Cope  and  Morse. 

4.  Rowland,  H.  A. :  On  the  spectram  of  metals.    Discnssed  by  Messrs.  W.  GibbSi 

Young;  Rowland,  and  Michelson. 

5.  Chandler,  S.  C:  A  system  of  classification  of  variable  stars.    Discnssed  by 

A.  Hall,  Gould,  Michelson,  and  Chandler. 
G.  Wood,  H.  C.  :  The  effects  of  the  inhalation  of  nitrogen,  nitrons  oxide,  oxygen, 
and  carbonic  acid  upon  the  circulation  ;  with  special  reference  to  the  uitrons 
oxides,  ansBsthesia,  and  asphyxia.    Read  by  Mr.  Billings.    Discnssed  by  Messrs. 
Cope  and  Billings. 

7.  Brooks,  W.  C.  :  The  budding  of  salpa  considered  in  relation  to  the  qnestios  of 

the  inheritance  of  acquired  characters.     Discnssed  by  Messrs.  Cope  and  Brooks. 

8.  OooDE,  G.  Brown,  and  Tarleton  H.  Bean  :  Recent  advances  towards  a  know- 

ledge of  the  fishes  of  the  great  oceanic  depths.     Discussed  by  Mr.  Gill. 

9.  Gill,  Thko.  :  The  inter-relationships  of  the  Ichthyopsida.  Discnssed  by  Mr.  Cope. 

10.  Langley,  8.  p.:  On  the  cheapest  light.    Discnssed  by  Messrs.  Young,  Newcomb, 
Langley,  and  Scudder. 

11.  Pumpelly,  R.  :  On  the  relation  of  secular  disintegration  to  certain  crystalline 
and  transitional  schists. 

12.  Pumpelly,  R.  :  On  the  structure  of  the  Green  Mountains. 

13.  Gill,  Thko.  :  The  Notacanthoid  fishes  as  representatives  of  a  peculiar  order. 

14.  Gill,  'I  heo.  :  The  Halosanroid  fishes  typical  of  a  special  order. 

15.  Remsen,  Ira  :  Researches  on  the  double  halides. 

16.  Rkmskn,  Ira  :  Researches  on  the  sulphinides. 

REPORTS  OF  COMMITTEES. 

Mr.  Goald  presented  a  report  from  the  committee  of  the  eoancil  on 
the  classification  of  the  Academy  into  sections.  This  report  was  re- 
ferred to  the  council. 

The  chairman  of  the  committee  on  ways  and  means  to  provide  a  fund 
for  the  Academy  being  absent,  the  president  reported  progress. 

For  the  committee  on  publication,  the  home  secretary  stated  that  Part 
2  of  Volume  iv  of  the  memoirs  had  been  finished,  after  long  delays,  and 
was  now  being  distributed  by  the  Smithsonian  Institution ;  also  that 
the  report  of  the  president  for  188i),  with  four  memoirs,  w^  in  the 
hands  of  the  Senate  committee.  The  president  appointed  Mr.  Menden- 
hall  to  fill  the  vacancy  existing  on  this  committee. 

Mr.  Gill  reported  progress  on  the  bibliography  of  the  publications  of 
the  Academy. 

On  behalf  of  the  committee  on  the  relation  of  the  Academy  to  the 
Government,  the  president  stated  briefly  that  the  relations  to  the  Gov- 
ernment had  been  very  cordial.  Mr.  Brush  was  appointed  to  fill  the 
vacancy  on  this  committee. 
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Mr.  Horse  expressed  tbe  opinion  that  members  of  the  Academy  should 
receive  Government  publications  on  subjects  in  which  they  were  es* 
pecially  interested,  and  the  president  referred  the  matter  to  the  commit* 
tee  on  the  relation  of  the  Academy  to  the  Government. 

Mr.  Morse  presented  the  following  resolution,  which  was  adopted : 

Bewlvedf  That  the  committee  oq  the  relation  of  the  Academy  to  the  GoverDment 
be  requested  to  ascertain  what  steps  are  necessary  to  seoore  a  distribution  of  Gov- 
ernment publications  to  members  of  the  National  Academy,  and  report  the  same  to 
the  Academy  at  its  next  meeting. 

For  tbe  board  of  trustees  of  the  Watson  fund,  Mr.  Newcomb  said  that 
there  had  been  no  formal  proceedings  since  last  year's  meeting.  Mr. 
A.  Hall  was  appointed  to  fill  the  vacancy  on  this  committee,  caused  by 
the  death  of  Mr.  Coffin. 

ELECTIONS. 

The  following  members  were  elected  for  the  council  for  the  ensuing 
year :  Messr.  Brush,  Gould,  Meigs,  Newcomb,  Bemseu,  and  Walker. 

BBOOMMENDATrONS  FROM  THE  COUNCIL. 

The  following  recomendations  from  the  council  were  adopted  by  the 
Academy : 

1.  That  Mr.  G.  W.  Shoemaker  be  appointed  recording  secretary  for 
tbe  present  meeting. 

2.  That  the  membership  fee  for  the  ensuing  year  be  $5. 

3.  That  the  consideration  of  the  amendment  to  the  constitution  divid- 
ing the  membership  into  sections  be  postponed  until  the  next  stated 
session,  and  that  the  home  secretary  be  authorized  to  print  copies  of  the 
report  on  the  subject  for  the  information  of  the  members. 

BIOGRAPHICAL  MEMOIRS. 

At  a  public  session  of  the  Aciu1emy,held  on  the  evening  of  April  16, 
the  following  biographical  memoirs  were  read : 
Of  Dr.  James  0.  Dalton,  by  Dr.  S.  Weir  Mitchell. 
Of  Professor  Eiias  Loomis,  by  Prof.  U.  A.  Newton. 
Of  Prof.  Leo  Lesquereux,  by  Prof.  J.  P.  Lesley. 

PRESENTATION  OF  THE  HENRY  DRAPER  MEDAL. 

At  the  same  public  session,  April  16,  the  third  Henry  Draper  gold 
medal  was  presented  to  Prof.  H.  A.  Rowland,  for  his  researches  on  the 
solar  spectrum,  as  well  as  for  his  investigations  in  astronomical 
physios. 
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REPORT  OP  THE  AUDITING   COMMITTEE. 

The  foUowiDg  report  of  the  auditing  committee  was  presented  to  the 
Academy,  and,  on  motion  of  Mr.Semseu,  was  adopted: 

Washington,  D.  O.,  April  16, 1890. 
To  the  President  of  the  National  Academy  of  Sciences : 

Sir  :  The  committee  appointed  to  audit  the  treasurer's  accounts,  and 
to  compare  them  with  the  report  made  by  the  committee  on  the  secari- 
ties  held  by  the  Academy,  respectfully  report  that  they  have  examined 
the  books  aud  the  accounts  of  the  treasurer,  and  have  compared  the 
vouchers  with  the  disbursements  reported,  and  have  compared  the 
receipts  with  the  record  of  dues  received  from  members,  and  with  the 
record  of  interest  received  from  invested  funds  of  the  Academy,  and 
that  they  have  also  compared  the  accounts  of  sales  of  bonds  and 
reinvestments  in  loans,  and  find  the  same  to  be  correct. 

T.  O.  Mendenhall. 

Sam.  H.  Scudder. 

Arnold  Hague, 
treasurer's  report. 

April  15, 1800. 

To  the  President  of  the  National  Academy  of  Sciences : 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  (Qf  the  year  ending 
April  16,1890. 

1.  General  account^  April  16  1889,  to  April  15, 1890. 

RECEIPTS. 

BalanoA  broaght  forward  from  April  16,  1889 $410.77 

Amoant  of  invested  income *500.00 

Income  received  daring  tbe  year 460.26 

Total  to  be  accounted  for 1,371.03 

DISBURSEMENTS. 

Disbursed  dnring  tbe  year 417.67 

Balance  on  hand 453.36 

Invested  income  on  band *500.00 

Actual  balance  after  deducting  outstanding  obligations 953.36 

2.  The  liache  imatfund, 

RECEIPTS. 

Balance  brougbt  forward  from  April  16,18d9 $3,500.95 

Income  received  dnring  tbe  year 1,632.45 

Total  to  be  accounted  for 5, 13:i.40 

*  Invoiited  in  District  of  Columbia  3.65  bonds. 
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DISDURSBMRNTS. 

Disbaned  dariog  the  year $599.71 

Balance  on  hand 4,533.69 

Aetaal  balance  after  dedncting  ontstanding  obligations *    1,639.45 

3.  The  Watson  trust  fund. 

RBCBIPT8. 

Balance  brought  forward  from  April  16,  1889 $^)8.39 

Amount  of  Inyested  income *1,500.00 

Income  received  during  the  year 747.57 

Total  to  be  accoanted  for 2,545.96 

DISDURSRMKNTS. 

Disbarsed  during  the  year 100.00 

Balance  on  baud « 945.96 

Invested  income  on  hand *1,500.00 

Actual  balance  after  deducting  outstanding  obligations 2, 445. 96 

4.  The  Henry  Draper  medal  fund, 

RBCBIPT8. 

Balance  brought  forward  from  April  16, 1889 $740.31 

Income  received  during  the  year 167.52 

Total  to  be  accounted  for 907.83 

DISBURSBMBNTS. 

Disbursed  during  the  year t463.88 

Balance  on  hand.... ^ ^ 443.95 

5.  The  J,  Laiorence  Smith  medal  fund, 

RBCKIPT8. 

Balance  brought  forward  from  April  16, 1889 $1,237.78 

Income  received  during  the  year 239.22 

Total  to  be  accounted  for 1,477.00 

DISBURSBMBNTS. 

Disbursed  during  the  year t540.00 

Balance  on  hand 937.00 

Very  respectfally, 

J.  S.  Billings, 

Trecisurer  National  Academy  of  Scimces. 

*  Invested  in  District  Columbia  3i65  bonds, 
t  Reserve  fund:  Draper,  $260 1  Smith,  $540. 
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REPORT  OF  THE  COMMITTEE  ON  SECURITIES  HELD  BY  THE  ACIDEMY. 

The  ooinmittee,  Messrs.  Behott  and  Goode,  appoiotcd  to  verify  the 
secarities  held  by  the  Academy,  presented  the  following  report,  which 
was  approved : 

1.  General  fund. 
DistrictofColnmbia  3.65  bonds t^OO.OO 

2.  Bache  trutt  fund, 

Uui ted  States  4  per  cent,  bonds,  registered $3,850.00 

Philadelphia  6  per  cent,  bonds,  registered 600.00 

United  States  4i  per  cent  bonds,  registered 42,100.00 

Davenport  6  per  cent,  bonds,  conpon 1,000.00 

47,650. 

Deed  for  160  acres  of  Missouri  lands  to  A.  D.  Bache,  not  yet  transferred  to 
the  name  of  the  Academy. 

3.  Joseph  Henry  fund. 

An  agreement  with  the  Pennsylvania  Company  for  insnnince  on  liyes 
and  granting  annnities,  as  to  the  final  disposition  of  the  Joseph  Henry  fnnd 
of  $40,000.  The  above  will  not  be  available  nntii  the  decease  of  all  of 
Professor  Henry's  children. 

4.  Watson  trust  fund. 

Certificate  for  one  hundred  and  thirty-fonr  shares  of  the  capital 

stock  of  the  Michi.an  Life  Insurance  Company $6,700.00 

District  of  Columbia  3.65  bonds 1,500.00 

Uniteil  States  4  i  percent,  bonds,  registered 6,200.00 

United  States  4  per  cent,  bonds,  registered 850. 00 

15,250.00 

5.  Henry  Draper  medal  fund. 

United  States  4  percent,  bonds,  registered 5,000.00 

Deeil  of  trust  of  Mary  Anna  Palmer  Draper  to  the  National  Academy  of 
Sciences. 

6.  J.  Lawrence  Smith  medal  fund. 

United  States  4^  percent,  bonds,  registered 7,200.00 

Deed  of  trust  of  Sarah  Julia  Smith  to  the  National  Academy  of  Sciences. 

Amonnt  of  available  secnrities 75, 500. 00 

NEW  MEMBERS. 

The  following  new  members  were  elected :  Messrs.  George  L.  Goo<1alc, 
Russell  H.  Chittenden,  Thomas  L.  Casey,  and  Richmond  M.  Smith. 

NOMINATIONS. 

Twelve  nominations  for  membership  in  the  Academy  were  read. 
These  will  be  acted  upon  at  the  next  stated  session. 
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INVITATIONS. 

The  members  of  the  Academy  received  an  iuvitatioD  to  accept  the 
privileges  of  the  Cosmos  Glnb  daring  their  stay  in  Washington. 

The  n.  S.  Commissioner  of  Fish  and  Fisheries  also  e^r tended  an 
invitatio!!  to  members  of  the  Academy  and  their  friends,  to  visit  the 
marine  and  fresh- wntc^r  aqnaria  in  the  Commission  bailding,  near  the 
National  Musenm. 

Mr.  Lungley  invited  the  members  of  the  Academy,  with  their  fami- 
lies and  friends,  to  inspect  the  new  physical  apparatus  in  the  small 
bailding  near  the  Smithsonian  Institution. 

Mr.  J.  P.  Lesley,  of  Philadelphia,  exhibited  a  geological  model  of  ttio 
condition  of  the  upper  surface  of  the  Medina  sandstone  in  the  State  of 
Pennsylvania. 

DEATH  OF  MEMBEB. 

The  president  announced  the  death,  since  the  last  meeting,  of  Prof. 
J.  II.  C.  Coffin,  one  of  the  original  members  of  the  Academy.  Professor 
Coffin  died  January  8, 1890.  Mr.  Gould  was  appointed  to  prepare  the 
biographical  memoir. 

The  Academy  adjourned  April  18,  1890,  to  meet  in  Boston^  Mass.,  in 
scientific  session,  November  11, 1890. 

SCIKNTIFIC    SKSSIOl^. 
Held  in  Bostox,  Mass.,  November  11  to  13,  1890. 

A  scientific  session,  for  the  reading  of  papers  only,  having  been  called 
by  the  council,  as  announced  at  the  April  meeting,  the  Academy  met 
in  the  lecture  room  of  the  Boston  Society  of  Natural  History,  Boston, 
Mass.,  on  November  11,  1890.  The  meetings  were  continued  on  the 
12th  and  13th. 

The  president,  Prof.  O.  C.  Marsh,  presided,  and  the  following  mem- 
bers were  present  during  the  session : 


Abbot. 

Farlow. 

Johnson. 

Powell. 

Barker. 

Gibbs,  W. 

Langley. 

Pumpelly. 

Boss. 

Gilbert. 

Levering. 

Putnam. 

Bowditch. 

Gill. 

Marsh. 

Rogers,  W.  A. 

Brewer. 

Gould. 

Mendenhall. 

Scudder. 

Brush. 

Hague. 

Michelson. 

Trowbridge,  J. 

Casey. 

Hall,  A. 

Mitchell,  H. 

Walker. 

Chandler,  C. 

F. 

Hall,  J. 

Morse. 

Watson. 

Chandler,  8. 

C. 

Hill,H.B. 

Newberry. 

White. 

Chittenden. 

Hyatt. 

Newton,  H.  A. 

Crafts, 

Jackson. 

Pickering. 
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The  foIlowiDg  papers  were  read  and  discussed : 

1.  Chittbndbn,  R.  H.  :  Oa  tho  Primary  Cleavage  prodacts  formed  in  the  digestion 

of  the  Albuminoid  Gelatin.    Discassed  by  Mr.  W.  Gibbs. 

2.  Pickering,  E.  C.  :  On  the  Classification  and  Distribntion  of  the  Stellar  Spectra. 

3.  Catlin,  R.  ;  presented  by  S.  Weir  Mitchell :  On  the  Relation  of  Atmospheric 

Electricity,  Magnetic  Storais,  and  Weather  Elements,  to  a  case  of  Traumatic 
Neuralgia.    Read  by  title. 

4.  BoWDiTCH,  H.  P. :  On  the  Growth  of  Children  studied  by  Galton's  method  of 

Percentile  Grades. 

5.  Trowbridge,  J. :  On  Electrical  Oscillations  in  Air,  together  with  Spectroscopic 

Study  of  the  motions  of  Molecules  in  Electrical  Discharges.    Discussed  by 
Mr.  Michelson. 

6.  Cross,  C.  R.  ;    presented  by  F.  A.  Walker :   Some  considerations  regarding 

Helmholtz's  Theory  of  Dissonance. 

7.  Rogers,  W.  A. :  A  critical  Study  of  a  Combined  Meter  and  Yard  upon  a  surface  of 

gold,  the  Meter  having  subdivisions  to  two  millimetres,  and  the  Yard  to  tenths 
of  inches. 

8.  Rogers,  W.  A. :  On  Evaporation  as  a  disturbing  Element  in  the  determination  of 

Temperatnres.    Mr.  Rogers^s  papers  were  discussed  by  Messrs.  Crafts,  Qoold, 
and  Pickering. 

9.  Fbwkes,  J.  W. ;  presei;ted  by  A.  Hyatt :  On  the  use  of  the  Phonograph  in  the 

Study  of  the  Langnagesi  of  the  American  Indians.    Discussed  by  Mr.  Powell. 

10.  Walker,  F.  A. :  On  the  Probable  Loss  in  the  Enumeration  of  the  Colored  People 

of  the  United  States,  at  the  Census  of  1870.    Discussed  by  Messrs.  Scudder 
and  Newtcm. 

11.  Newton,  H.  A. :  On  the  Capture  of  Periodic  Comets  by  Jupiter.    Discussed  by 

Messrs.  Boss  and  Chandler. 

12.  Osborne,  T.  B.  ;  presented  by  S.  W.  Johnson :  On  the  Proteids  of  the  Oat  Kernel. 

Discussed  by  Messrs.  Gibbs  and  Johnson. 

13.  Chandler,  S.  C.  :  On  the  present  aspect  of  the  problems  concerning  LexelPs 

comet.    Discussed  by  Messrs.  Boss,  Gould,  and  Newton. 

14.  Newberry,  J.  S. :  The  Great  Falls  Coal  Field,  Montana;  its  geological  age  and 

relations.    Discussed  by  Mr.  White. 

15.  Gibbs,  W.  *.  Notes  on  the  separation  of  the  oxides  in  cerite,  samarskite,  and 

gadolinite.    Discussed  by  Messrs.  Barker  and  Chandler. 

16.  Gill,  T.  :  On  the  relationships  of  the  Cyclopteroidea. 

17.  Dolbear,  a.  E.  ;  presented  by  J.  Trowbridge :  On  the  origin  of  electric- magnetic 

waves 

SPECIAL  SESSION". 
Held  in  Boston,  Mass.,  Novrmber  12,  1890. 

A  special  session  of  tbe  Academy  having  been  called  by  the  conn- 
cil,  in  accordance  with  Article  iii,  section  1,  of  the  constitution,  the 
Academy  convened  at  the  Boston  Society  of  Natural  History,  November 
12, 1890,  the  president,  Prof.  O.  C.  Marsh,  presiding. 

The  president  submitted  his  annual  report  to  Congress,  as  far  as 
completed,  and  the  following  recommendation  from  the  council  was 
adopted  by  the  Academy : 

Resolved,  That  the  president  be  authorized  to  include  in  hie  report  the  proceedings 
of  the  present  meeting ;  and,  also,  any  reports  to  the  Qovemment  submitted  to  the 
Academy  during  the  ^ear. 
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INVESTIGATION  OP  THE  NORTH  MAGNETIC  POLE. 

The  president  read  a  letter  from  the  Secretary  of  the  Treasury,  dated 
May  23, 1890,  requesting  the  appointment  of  a  committee  composed  of 
members  of  the  National  Academy  of  Sciences,  or  others  familiar  with 
the  problems  involved,  to  formulate  a  plan  for  a  systematic  investiga- 
tion of  the  north  magnetic  pole.  In  accordance  with  this  request,  the 
president  stated  that  he  had  appointed  the  following  committee : 

Prof.  S.  P.  Langley,  Secretary,  Smithsonian  Institution,  Chairman. 

Oen.  Henry  L.  Abbot,  U.  S.  Army. 

Profl  William  P.  Trowbridge,  Columbia  College. 

Prof.  Alfred  M.  Mayer,  Stevens  Institute. 

Prof.  Charles  A.  Schott,  U.  S.  Coast  and  Oeodetic  Survey. 

Prof.  John  Trowbridge,  Harvard  University. 

Prof.  Charles  Carpmael,  University  of  Toronta 

UNIPOBMITY  OF  MEASURES  IN  PHYSICAL  APPARATUS. 

The  following  resolution,  proposed  by  Mr.  Langley  and  recommended 
by  the  council,  was  adopted  by  the  Academy : 

Betolvedy  That  the  president  appoint  a  committee  of  t  hree  members  to  secare  sach 
nniforHiity  of  measares  m  physical  apparatus  as  will  promote  interckangeability  of 
their  parts. 

The  president  appointed  the  following  members  as  this  committee: 
S.  P.  Langley,  Chairman^  T.  C.  Mendenhall,  E.  C.  Pickering. 

The  president  and  home  secretary  explained  the  condition  of  the 
printing  of  the  memoirs  of  the  Academy.  Mr.  Gould  moved  that  the 
committoe  on  printing  be  directe  I  to  omit  those  memoirs  that  were  not 
found  to  be  in  a  form  suitable  for  immediate  printing.  This  was 
seconded  by  Mr.  Morse  and  adopted  by  the  Academy. 

ABSTRACT  OF  TREASURER'S  REPORT. 

The  home  secretary  read  an  abstract  of  a  rei>ort  of  the  treasurer, 
dated  November  10, 1890.  This  report  showed  the  following  available 
balances : 

General  fond 1622.14 

Bachefand 840.25 

Watson  fund 2,920.13 

Draper  fand 584.69 

Smith  fond 1,181.29 

Total.. 6.148.50 

THE  WATSON  MEDAL. 

Mr.  Gk>uld  presented  the  following  report  from  the  board  of  trustees 
of  the  Watson  fund,  which  was  approved  by  the  Academy : 

Boston^  November  12,  181K). 
To  the  National  Academy  of  Sciences : 

The  board  of  trustees  of  the  Watson  fund  resiicctfully  recommend  to 

the  Academy  that  a  Watsoa  medal  be  i>war4ed  to  Dr.  Arthur  Auwersy 
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of  Berlin,  for  his  contributions  to  stellar  astronomy,  inclading  his 

saperintendency  of  the  zone  observations  of  the  Astronoinische  Gesell- 

schaft,  his  researches  on  variable  proper  motions,  and  his  re-discussion 

of  Bradley's  observations. 

The  grounds  for  this  award  will  be  presented  to  the  Academy  in  due 

time. 

Very  respectfully, 

Simon  Newcomb. 

B.  A.  Gould. 

Asaph  Hall. 

The  special  session  then  adjourned. 

resolutions. 

Mr.  Gibbs  ofi'ered  the  following  resolutions,  which  were  unanimously 
adopted  by  the  Academy : 

Heaolved,  That  tbe  thanks  of  the  Academy  be  retarned  to  the  officers  of  the  Boston 
Society  of  Natural  History  and  of  tbe  Massachusetts  Iiistitnte  of  Technology  for  the 
excellent  accommodations  which  have  done  so  much  to  render  the  meeting  of  the 
Academy  Hticcessfnl  as  well  as  agreeable. 

Reaolvcdf  That  the  Academy  acknowledges,  with  gratefal  appreciation,  the  abound- 
ing hospitality  of  tbe  president  and  fellows  of  Harvard  University,  and  the  opportu- 
nity which  has  been  offered  to  its  members  to  visit  the  beautiful  collections  and 
admirable  equipment  of  the  university. 

Resolved,  That  the  Academy  returns  thanks  to  the  St.  Botolph  Club  for  the  use  of 
its  club  house,  feeling  that  literature  and  art  are  the  sisters  of  science. 

Betolved,  That  the  Academy,  warmly  sympathizing  with  the  higher  education  of 
woman,  gratefully  appreciates  the  opportunity  of  visiting  the  Harvard  Annex. 

Resolved,  That  the  invitation  of  the  trustees  of  the  Museum  of  Fine  Arts  was  a  deli- 
cate and  graceful  attention,  which  demands  an  expression  of  the  sincere  thanks  of 
the  Academy. 

Resolved,  That  the  Academy  returns  thanks  to  the  Thursday  Evening  Club  and  to 

Mr.  Montgomery  Sears  for  the  most  agreeable  invitation  to  meet  with  the  club,  an 

invitation  the  more  acceptable  in  that  an  honored  president  of  the  Academy  was  also 

president  of  the  Thursday  Evening  Club. 
Resolved,  That  the  hearty  thanks  of  the  Academy,  are  tendered  to  the  members  of 

the  local  committee  for  their  most  efficient,  thoughtful,  and  generous  provision  for 

the  comfort  and  convenience  of  the  members. 

DEATH  OF  MEMBER. 

The  president  announced  the  death  of  Prof.  G.  H.  F.  Peters,  a  mem- 
ber of  the  Academy,  who  died  July  18, 1890,  at  Olinton,  N,  Y,  Mr. 
Charles  A.  Schott  was  appointed  to  prepare  the  biographical  memoir. 

The  Academy  adjourned  to  meet  in  Washington  on  the  third  Tues- 
day in  April,  1891. 

BespectfuUy  submitted. 

O.  C.  Mabsh, 

President  of  the  National  Academy  of  8cimoe$. 
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AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  Tliat  Louis  Agassiz,  Massncbu- 
setta;  J.  LI.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Backe,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massacbnsetts ;  W.  LI.  C.  Bartlett,  United  States  Militivry 
Academy,  Missouri ;  U.  A.  Boyden,  Massachusetts ;  Alexis  Caswell, 
Rhode  Island ;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine ;  J.  A.  D.ihlgren,  United  States  Navy, 
Pennsylvania;  J.  I).  Dana,  Connecticut;  Charles  LI.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo. ; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia ;  A.  A.  Gould,  Massachusetts ; 
B.  A. Gould,  Massachusetts ;  Ada  Griiy,  Massachusetts ;  A.  Guyot,  Now 
Jersey;  James  Hall,  New  York ;  Joseph  Henry,  at  large ;  J.  E.  Hilgard, 
at  large, Illinois;  Edward  Hitchcock,  Massachusetts;  J.  H.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  P.  Longstreth,  Pennsylvania;  D.  II.  Mahan,  United  States  Military 
Academy,  Virginia ;  J.  8.  Newberry,  Ohio ;  H.  A.  Newton,  Ct)iiiiocticut; 
Benjamin  Peirce,  Massachusetts;  John  Uodgers,  Unitetl  Stales  Nav^', 
Indiana;  Fairman  Rogers,  Pennsylvania ;  R.  B.  RogiTs,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  tlersey ;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  farther  enacted,  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  nower  to  make  its  own 
S.  Mis,  00 3 
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Sec.  2.  Tbe  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  tbe  first  stated  session  in  each  year,  shall 
constitate  a  coaucil  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  of  the  Academy. 

8ec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council,  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigatious  re- 
quired by  the  Oovernment  of  the  United  States  to  members  especially 
conversant  with  the  subjects,  and  report  thereon  to  the  Academy  at  its 
session  next  ensuing ;  and,  with  the  council,  shall  direct  the  geuenil 
business  of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  ui>on  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence pro[»er  to  their  respective  departments,  advising  with  the 
pre;!iident  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  nt  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
l)ership,  and  of  all  pi-oposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  nest 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbarsemeuts 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members,  and 
keep  a  set  of  books  showing  a  full  account  of  receipts  and  disburse- 
ments. De  shall  present  a  general  report  at  the  April  session.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  Academy. 

.     Akticle  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  sbsill  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  {\nd  time  as  the  council  shall  determine. 

Special  sessions  of  the  Aca^lemy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  desTgnatech  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes ;  and  the  members  present  at  any  meet- 
ing shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordereil 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public  ^  those 
uf  the  trausHction  of  business,  closed. 
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CONSTITUTION  AND  RULES  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES, 

As  amended  and  adopted  April  17,  1>972,  and  further  amended  April  20, 1875,  April  21, 

1881,  April  19,  1882,  April  18,  1883,  and  April  19,  1888. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and  ap- 
proved by  the  President  of  the  United  States,  on  the  3d  day  of  March^ 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jaly  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules : 

Abticlb  I.  OF  MEMBERS. 

Seo.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members*  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  nssociates. 

Seo.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy',  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Seo.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice-presi- 
dent, a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom 
shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present, 
at  the  first  stated  session  after  the  expiration  of  the  current  terms,  pro- 
vided that  existing  officers  retain  their  places  until  their  successors  are 
elected.  In  case  of  a  vacancy,  the  election  for  six  years  shall  be  held 
in  the  same  manner  at  the  session  when  such  vacancy  occurs,  or  at  the 
next  stated  session  thereafter,  as  the  Academy  may  direct.  A  vacancy 
in  the  office  of  treasurer  or  home  secretary  may,  however,  be  filled  by 
appointment  of  the  president  of  tUe  Academy  until  the  next  stated  ses- 
sion of  the  Academy, 
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Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  bo 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  coancil  for  the  transaction  of  snch  business  as  may  be 
assigned  to  them  by  the  constitution  of  the  Academy. 

8eo.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council,  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects,  and  report  thereon  to  the  Academy  at  its 
session  next  ensuing ;  and,  with  the  council,  shall  direct  the  general 
business  of  the  Acivdemy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proiier  to  their  respective  departments,  advising  with  the 
pre:<ident  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
l>ersliip,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duty  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbarsements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members,  and 
keep  a  set  of  books  showing  a  full  account  of  receipts  and  disburse- 
ments. De  shall  present  a  general  report  at  the  April  session.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  Acailemy. 

.     AitTiCLE  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  sliall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Seientitic  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designatechby  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes ;  and  the  members  present  at  any  meet- 
ing shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordere<l 
by  a  majority  of  the  members  presi*nt,  shall  be  open  to  the  public ;  those 
uf  the  tiausactiou  of  business,  closed. 
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Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  ilnring  the 
Btated  or  special  sessions  of  the  Academy.  Special  meetings  may  be 
conveued  at  the  call  of  the  president  and  two  members  of  the  council,  or 
of  foar  members  of  the  council. 

Seo.  5.  No  member  who  has  not  paid  bis  dues  shall  take  part  in  the 
business  of  the  Academy. 

Abticle  IV.— of  elections  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be  held 
separately,  onlesu  otherwise  ordered  by  this  constitution. 

Seo.  2.  The  time  for  holding  an  election  for  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  re- 
ceived more  votes  than  any  others  shall  be  declared  elected.  If  two  or 
more  names  have  received  the  lowest  number  of  votes  that  would  elect, 
additional  balloting  shall  be  had  for  as  many  members  as  remain  each 
time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  eUnition,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sso.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner:  Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persona, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declare<l 
elected,  provided  that  he  received  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots ;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over«  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  c^impleting  the  list  shall 
be  selected  from  them  by  a  two  thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 
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Before  and  during  elections,  a  discussion  of  the  merits  of  nomincea 
will  be  in  order. 

Tlie  election  of  members  may  bo  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicatingon  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  bo  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted  on 
by  the  Academy. 

Article    V.— OF    SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Sec  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be  read 
by  the  author  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  firom  a  i)er8on 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  follo^ng 
stated  session. 

Skc.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  tlie  dis- 
position of  the  Government,  upon  any  matter  of  science  or  art  within 
its  scope. 
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Sec.  6.  An  anaiial  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation,  submitted  by  Iiini, 
first  to  the  coancil,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sko.  7.  Medals  and  prizes  may  be  established,  and  the  means  of  be- 
stowing them  accepted  by  the  Academy,  upon  the  recommendation  of 
the  Gonncil,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Beqnests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

AirriCLK  VI.— OF  THE  PKOPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States ;  or,  with 
the  approval  of  the  council,  in  State  bonds,  or  first  mortgage  bonds,  or 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of  the 
conncily  to  sell  and  transfer  any  Ui  ited  States  bonds  held  by  him  in  the 
eoriK)rate  name  of  the  Academy. 

Skc.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OP  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proiK)sition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amendeil,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  two-thirds 
of  the  votes  cast,  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitntion  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 

JOULES. 

L  In  the  absence  of  any  officer,  a  member  shall  bo  chosen  to  perform 
his  dnties  temporarily,  by  a  plurality  of  viva  voce  votes,  u)>ou  open 
nominations. 

IL  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  membeft,  a  recording  secretary  shall  be  elected  by  a  plurality 
of  members  present  to  assist  the  home  secretary  in  keeping  the  records 
of  the  session. 
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XXIL  All  discussions  as  to  the  claims  and  qaalificatioDS  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  commanicated  to  no  pereon 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discassioiL 

XXIIL  Any  rnle  of  the  Academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  siloed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is,  ex  offido^ 
a  member  of  all  Oovernment  committees  of  the  Academy. 
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APPENDIX    C, 


ORGANIZATION  OF  THE  ACADEMY,  1890. 


Expirnilon  of  torm. 


Marsh,  O.C,  President Apr 

LiANOLKY,  S.  P.,  Vice-Preeident Apr 

GiBBSy  WOLCOTT,  ForeljH  Secretary Apr 

Hall,  A.,  Home  Secretary Apr 

BiLUKGS;  John  S.,  Treaturer Apr! 

ADDITIONAL  MEMBERS  OP  COUNCIL,  1890-'9l. 

Brush,  G.  J.  Nkwcomb,  S, 

Gould,  B.  A.  Remsbn,  Ira. 

Meigs,  M.  C.  Walkbr,  F.  A. 

COMMITTEES  OP  THE  ACADEMY. 

On  Ways  and  Means  to  Provide  a  Fund  for  the  Academy, 

Rogers,  Pairman,  Chairman.  Marsh,  O.  C. 

Chandler,  C.  P.  Mitchell,  S.  Weir. 

PUMPELLY,  R. 

On  Weights,  Measnrts,  and  Coinage. 

Gibbs,  Wolcott.  Newcomb,  S. 

HiLGARD,  J.  E.  Newton,  H.  A. 

Mxios,  M.  C.  Pbirck,  C.  S. 

Trowbridge,  W.  P. 

Off  the  Election  of  Foreign  Associates, 

Gibbs,  Wolcott,  Chairman.  Gould,  B.  A. 

Dana,  J.  D.  Hall,  A. 

Nkwcomb,  S. 

On  Reserving  Puhlic  Lands  on  and  near  Mount  Whitney,  California,  for 

Scientific  Purposes. 

Langlby,  S.  p..  Chairman.  Brewer,  W.  H.  ' 

Powell,  J.  W. 

On  Publication. 

The  Home  Secretary.  Mendknhall,  T.  C. 

Billings,  J.  S.  Newcomb,  S. 

Powell,  J.  W. 


1,1895 
1,1895 
1,1892 
1,1895 
1,1893 
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On  Publicaiione  of  the  Academy. 
Gill,  T. 

On  the  Relation  of  ike  Academy  to  the  Government. 

Ths  President.  Brush,  G.  J. 

Vicx-President.  Hilgard,  J.  JB. 

Secretaries.  Meigs,  M.  C. 

Powell,  J.  W. 

On  Intestigation  of  the  North  Magnetic  Pole, 

Lanolet,  8.  P.,  Chairman,  Mayer,  A.  M. 

Abbot,  H.  L.  Scuott,  C.  A. 

Trowbridge,  W.  P.  Trowbridgb,  J. 

Carpmael,  C. 

On  Uniformity  of  Meaenree  in  Physical  Apparatue, 

Lakglbt,  S.  p..  Chairman.  Mendknuall,  T.  C. 

Pickering,  E.  C. 


TRUST  FUNDS. 
Board  of  Direction  of  the  Bache  Fund. 
Dana,  J.  D.  Hilgard,  J.  £. 

OlBBS,  W. 

Board  of  Trueteee  of  the  Watson  Fund, 

Nbwcomb,  S.,  Chairman,  Gould,  B.  A. 

Hall,  A. 

The  Hinry  Draper  Fund, 

Barker,  G.  P.,  Chairman,  Nbwcomb,  8. 

GiBBs,  W.  Wright,  A.  W. 

Young,  C.  A. 

The  J,  Lawrence  Smith  F^nd, 

GiBBS,  WoLCOTT,  Chairman  Hall,  A. 

Brush,  G.  J.  Pumpellt,  R. 

RUTHERFURD,  L.  M. 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  JANUARY,  1W)1. 


Abbe,  Cleveland ^ WMhingion,  D,  C. 

Abbot,  Henry  L. ,  U.  S.  A Army  BuildiHg,  New  } 'ork  City, 

Allen,  J.,  Asaph American  Museum^  New  York  City. 

Barker,  Georok  F 3909  Looiut  St.,  Philadelphia,  Pa. 

Baktlbtt,  William  H.  C l^LoouatHill  Ave,,  Yonkere,  N,  Y, 

Bkll,  a.  Graham r Waehingtrnk,  D,  C. 

Billings,  John  S.,  U.S.  A Washington, D,  C. 

Boss,  Lewis : Albany,  N.  Y, 

BowDiTCii,  HenrvP Cambridge,  Maea, 

Brewer,  William  H New  Haven,  Conn. 

Brooks,  W.  K Johne  Hopkins  University,  Baltimore,  Md. 

Brown-Sequard,  Charles  E * Paris,  France. 

B RUSH,  Geo R6E  J New  Haven,  Conn. 

Casey,  Thomas  L.,  U.  S.  A Washingon,  D.  C. 

Chandler,  Charles  F New  York  City. 

Chandler,  8eth  C 16  CraigieSt,,  Cambridge,  Mass. 

Chittenden,  Russell  H New  Haven,  Conn. 

Comstock.  Cyrus  B.,  U.  S.  A Whitestone,  Long  Island,  N.  Y. 

Cooke,  Josiah  P Cambrvlge,  Mass, 

Cope,  Edward  D 2\(^PineSt.,  Philadelphia,  Pa. 

CouES,  Elliott Washington,  D.  C. 

Crafts,  Jam es  M Commonwealth  ave. ,  Boston,  Mass, 

Dana,  Edward  S New  Haven^  Conn. 

Dana,  James  D NewHaven,  Conn. 

Davidson,  George San  Francisco,  Cal. 

DuTTON,  Clarence  E.,  U.  S.  A Washington,  D.  C. 

Farlow,  W.G Cambridge,  Mass. 

Ferrel,  William 1041  Broadway,  Kansas  City,  Mo, 

Grnth,  Frederick  A W,  Philadelphia,  Pa. 

Gibbs,  Josiah  Willard New  Haven,  Conn, 

Gibbs,  WoLCorr Newport,  R.  I. 

Gilbert,  GroveK Washinoion,  D.  C, 

Gill,  Theodore  N Washington,  D.  C, 

GoODALE,  George  L Cambridge,  Mass. 

GooDE,  G.  Brown Washington,  X>.  C. 

Gould,  Benjamin  A Cambridge,  Ma^s. 

Hague,  Arnold U.  S.  Geological  Survey,  Washington^  1).  C. 

Hall,  Asaph,  U.  S.  N Washington,  D,  C. 

Hall,  James Albany,  N.  Y. 

Hastings,  Charles  S New  Haven,  Conn. 

Hli.QARD,  Eugene  W Oakland,  Cal. 

HiLOARD,  Julius  E Washington,  D,  C. 

HiLL,  George  W Washington,  D,  C. 

Hill,  Henry  B Cambridge,  Mass. 

HoLOEN,  Edwards San  Jose,  California, 


Date  of 
electioD. 

879 

»76 

876 


883 

8-3 
889 
887 
380 
884 
868 
868 
890 
874 
888 
890 
884 
872 
872 
877 
872 
884 

874 
8S4 
879 
8G8 
872 
879 

883 
873 

890 

888 


885 
875 

889 

872 

874 
883 
885 
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On  Puhlications  of  the  Academy. 
Gill,  T. 

On  the  Helaiion  of  the  Academy  to  the  Oovernmemt, 

The  President.  Brush,  O.  J. 

Vicx-President.  Uiloard,  J.  £. 

Secretaries.  Meigs,  M.  C. 

Powell,  J.  W. 

On  Investigation  of  the  North  Magnetic  Pole. 

Langlet,  S.  p.,  Chairman.  Mater,  A.  M. 

Abbot,  H.L,  Schott,  C.  A. 

Trowbridge,  W.  P.  TRowBRmos,  J. 

Carpmael,  C. 

On  Uniformity  of  Meaaures  in  Physical  Apparatus. 

Langley,  S.  p..  Chairman.  Mbndkniiall,  T.  C. 

Pickering,  £.  C. 


TRUST  FUNDS. 

Board  of  Direction  of  the  Baohe  Fund. 

Dana,  J.  D.  Hilgard,  J.  £. 

QlBBS,  W. 

Board  of  Trustees  of  the  Watson  Fund. 

Newcomb,  S.,  Chairman.  Gould,  B.  A. 

Hall,  A. 

The  Hinry  Draper  Fund. 

Barker,  G.  F.,  Chairman.  Newcomb,  8. 

Gibbs,  W.  Wright,  A.  W. 

Young,  C.  A. 
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United  States  Coast  and  Geodetic  Survey, 

Washington,  D.  C,  April  28,  189a 
Sir  :  The  importance  of  a  re-determiuation  of  the  geographical  posi- 
tion of  the  North  Ma^i^uetic  Pole  has  long  been  recognized  by  all  inter- 
ested in  the  theory  of  the  earth's  magnetism  or  its  application*  The 
{>oint  as  determined  by  Koss  in  the  early  part  of  this  century  was  not 
located  with  that  degree  of  accuracy  which  modern  science  demands 
and  permits,  and  besides  it  is  altogether  likely  that  its  position  is  not 
a  fixed  one.  Our  knowledge  of  the  secular  variation  of  the  magnetic 
needle  would  be  greatly  increased  by  better  information  conc^ruing  this 
magnetic  pole,  and  in  my  judgment,  it  would  be  the  duty  of  the  Govern- 
ment to  offer  all  possible  encouragement  to  an^^  suitable  organized 
exploring  expedition  which  might  undertake  to  seek  for  this  information. 
I  am  informed  that  such  an  expedition  is  now  contemplated,  and  in  order 
that  such  cooperation  and  encouragement  as  may  be  deemed  advisable 
on  the  part  of  the  Coast  and  Geodetic  Survey  may  lead  to  the  best 
possible  results,  I  respectfully^  request  that  you  communicate  with  the 
President  of  the  National  Academy  of  Sciences  and  ask  that  a  commit- 
tee composed  of  members  of  that  body,  or  others  who  are  familiar  with 
the  difficult  problems  involved,  be  appointed  to  formulate  a  plan  or 
scheme  for  carrying  out  a  systematic  search  for  the  North  Magnetic 
Pole,  in  accordance  with  which,  the  Survey  might  render  such  assist- 
ance as  may  be  considered  possible  and  desirable. 

I  am,  respectfully  yours, 

T.  G.  Mendenhall, 

Superintendent 

The  Secretary  of  tue  Treasury. 


Yale  University, 
New  Haven,  Conn.,  June  16,  1890. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communi- 
cation of  May  22,  1890,  containing  a  request  for  the  appointment  of  a 
committee  composed  of  members  of  the  National  Academy  of  Sciences, 
or  others  familiar  with  the  problems  involved,  to  formulate  a  plan  for 
a  systematic  investigation  of  the  North  Magnetic  Pole.  A  letter  from 
the  Superintendent  of  the  Coast  and  Geodetic  Survey,  dated  April  28, 
1890,  explaining  more  fully  the  object  of  the  proposed  exploration,  was 
inclosed  with  your  communication. 

In  reply,  I  have  tlie  honor  to  inform  you  that,  in  accordance  with  this 
request,  I  have  appointed  the  followinpf  committee: 

Prof.  S.  P.  Lanjrley,  Secretary,  Smithsonian  Institution,  Chairman. 

Gen.  Henry  L.  Abbot,  U.  S.  Army. 

Prof.  William  P.  Trowbridge,  Columbia  College. 

Prof.  Alfred  M.  Mayer,  Stevens  Institute. 

Prof.  Charles  A.  Schott,  U.  S.  Coast  and  Geodetic  Survey* 

Prof.  John  Trowbridge,  Harvard  University. 

Prof.  Charles  Carpmael,  University  of  Toronto. 


REPORT   OF   THE   NATIONAL   ACADEMY   OF   SCIENCES,  1890.     35 

The  members  of  this  committee  are  all  familiar  with  the  important 

qaestions  to  be  solved,  and  will  give  the  subject  careful  consideration. 

Very  respectfully, 

O.  C.  Marsh, 

President^  National  Academy  of  Sciences. 

The  Secretary  of  the  Treasury. 


PRELIMINARY  REPORT. 

Boston,  November  12, 1890. 

Sir  :  Referring  to  your  letter  of  the  16th  of  June  and  to  its  inclosure 
of  a  letter  from  the  Secretary  of  the  Treasury  requesting  the  appoint- 
ment of  a  committee  to  formulate  a  plan  for  the  iuvestigation  of  the 
Magnetic  North  Pole ;  and  also  inclosing  a  letter  from  the  Superin- 
tendent of  the  Coast  and  Geodetic  Survey ;  I  have  the  honor  to  state 
that  the  committee  has  met,  and  that,  having  laid  before  them  the 
communication  in  question,  they  have  instructed  me  to  report  as  follows: 

The  committee  wish  to  state  that,  in  their  opinion,  a  knowledge  of 
the  esact  position  of  the  Magnetic  North  Pole  is  not  so  desirable  as  a 
study  of  the  changes  in  tbe  magnetic  elements  to  be  obtained  from  a 
cordon  of  stations,  stretching  from  Alaska  to  Newfoundland,  supple- 
mented also  by  stations  in  Siberia,  which  might  be  established  by  the 
Russian  Government  in  connection  with  that  of  the  United  States 
Government. 

Since,  however,  the  language  of  the  communications  before  the 
committee  restricts  the  question  to  the  best  method  of  determining 
the  exact  position  of  the  Magnetic  North  Pole,  they  feel  that  more  definite 
information  in  regard  to  the  nature  of  the  country  in  the  region  to  be 
investigated  should  be  laid  before  them.  They  believe  that  this  infor- 
mation can  best  be  obtained  from  those  who  have  visited  the  region  in 
question,  and  that  the  committee  at  present  can  merely  make  general 
suggestions  recommending  the  occupation  of  a  cordon  of  stations  in  the 
neighborhood  of  the  line  of  dip  of  89^  »  for  instance,  on  Prince  of  Wales 
Land,  Boothia,  near  Point  Ogle,  and  on  the  west  side  of  Victoria  Straits. 

The  committee,  however,  wish  to  emphatically  state  that  they  only 
recommend  the  above  stations  if  they  prove  accessible.  They  have  no 
information  as  to  their  accessibility,  and  they  therefore  express  no 
opinion  upon  this  point. 

They  desire  to  state  that,  in  their  opinion,  whatever  points  are  occu- 
pied, or  whatever  system  is  adopted,  it  is  of  importance  to  secure  simul- 
taneous observations  at  all  the  stations ;  and  further  that  the  character 
of  the  apparatus  to  be  employed  is  of  such  consequence  that  the  com- 
mittee reserve  the  discussion  of  it  for  a  latei  and  more  deliberate  report. 

Your  obedient  servant, 

S.  P.  Langley, 

Prof.  O.  0.  Marsh,  Ohaimian. 

President  of  the  National  Academy  of  Sciences, 
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WASIIINGTOX: 
1892. 


LETTER  OF  TRANSMITTAL 


Natfonal  A<Ai)io.My  ov  SriKXcKS, 

Sir:  In  roiiformity  with  the  re(|ninMneiif«  of  thv  ju*t  ai'  iiicnrpomtion 
appnived  Mmvh  3,  l^Mi;j,  I  liave  the  honor  t4)  submit,  herewith  a  report 
of  tlie  operations  of  the  National  Academy  of  Sciene<»s  during  the  past 

year. 

Very  respectfully, 

(>.  i).  Marsh, 

I'nsitlnit  of  the  National  Avadtmy  of  tivieuves. 

The  President  of  the  Senate. 


•» 


II  K  i^  <>  I  {  'J' 


or 


T  U  E  N  A T I  0  N  A  I  A i)  A  I)  K  M  V  0  K  SC I  R  N  ('  liS. 


The  National  Academy  ol'  Sciences  was  established  by  act  of  Con- 
gress in  Mareli,  180;3,  with  jiower  to  iVaiiie  its  own  constitution,  schvt 
Its  own  members,  and  provide  in  other  respects  for  its  continnaiice  and 
suc<'essfnl  operation. 

The  object  of  th(»  Academy  is  to  advanci*  science,  and  esjM'cially  to 
investigate,  examine,  ex])eriment,  and  report  on  any  snbji'ct  of  scit»nce 
or  art  wheiH*ver  called  npon  by  any  department  of  the  (iovtM-nment. 

The  Academy  contains  at  present  abont  one  hnndretl  nn^ndicrs,  and 
tliest*  have  all  been  selected  for  tlieir  ori<»inal  researches  in  scit»nce. 
Thi-y  rejiresent  within  tlu»ir  ranks  nt»arly  every  dt'partnicnt  of  knowl- 
eil«re,  and  their  services,  in  accorchmce  with  the  charter  of  the  A<*ademy, 
are  always  at  the  disposal  of  the  (Government  withont  cniii)iensation. 

si:ssn»\s  of  tiii:  naiional  ai inKMV. 

Dnrinjr  the  ])ast  year  the  Academy  has  liehl  thrt»e  sessions.    The  lirst 
was  the  re^idar  annnal  meeting,  liehl  in  \Vashin«'t<»n,  h.  ().,  April  2i 
to24,  ISiU;  the  second  was  a  s(!ienti lie  session  in  New  Yt»rk,  Novem 
ber  10  to  12,  IS'Jlyanll  the  third   was  a  special  s(»ssion  in  New  York, 
November  11,  ISDl. 

STATIiin   SESSION. 
Hf.m>  in  Wamiinukin'  City,  Ackii.  lM  to  LM.  \^*M. 

The  Washington  session  w^aslndd  in  the  National  Musenm:  the  pres- 
ident.  Prof.  O.  C  Marsh,  pn*sidin«j. 
The  following*  members  weie  jiresent  <lnrin«;'  t.hi»  session: 

Abbe,  (lilbert,  Kin^,  Powell, 

Hark«T,  Gill,  lian;:h\v,  IMitnam, 

Billings,  (ioode,  .Marsh,  JicmstMi, 

Hoss,  Gonld,  Mayo-Smith.  iiowland, 

lirewer,  Ha^n«»,  Mei«;s,  Schott. 

Brush,  Hall,  A.,  Michelson,  Walker, 

Chandler,  S.  C,      Hill,  (i.  W.,         Miirse,  White. 
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At  this  iiieotiiij^:  the  following  ]»;ipe]'s  wimo  road  and  discussed: 

I.  PArKAi:i>,  A.  S.:  Fuitln'r  Siii«li<'.s  on  tin*  Hraiii  of  JAmiihm  poli/phrMU>*,     (Kfail 
bvMr.  <iill.. 

U.  Lanui.iiv,  S.  1*.:  On  A('roilroiiiir.s.     Disnis.soil  by  Mensrs.  Hrewor  ami  LMii«|cl(^y. 

3.  |ii(iKi.M>\ ,  F.  II.;  prostMiti'd  by  S.  Ncwromb:  The  »Solar  Corona^  an  itiHtaii(;i*  ut 
tlif  Newtonian  Fotrntial  in  thi*  rartc  of  Repnlition. 

4.  HiLLiN<;s,.l.  S. :  Report  on  the  Unman  liones  of  tbe  llctniuway  Ciilleotiun  in  tbf 
U.  S.  Army  MiMlical  MustMim.  jm-pared  by  Dr.  Waishin^ton  Mattli«\VM,  U.S.  Army. 
DisiMi8S«Ml  by  Meh^rs.  Putnam.  Morse,  ('ope,  Hn^wi-r,  and  Marsh. 

5.  MiCHKi  SON,  A.  A.:  Application  of  Interferenre  Methods  t(»  Speetroseopie  Mean, 
iirements.     Disen.sM'd  by  Me.snr.s.  liowhmd  au<l  Miehelson. 

Vt.  PniK.MiK'i  1.  H.  S. ;  presented  liy  A.  Hall:  The  Curoua  from  Photographs  of  the 
Eelipso  •if  .lannary  1,  1«»J». 

7.  I>i»<s,  Ij:\m>:  Stelhir  Moti«)n  PndjleniH. 

8.  K|'-m»»i:n.  1i!a:  Ktteet  of  l*ressnre  and  Temperature  on  the  Dee«inipf>rtition  of 
I)ia/«>  Compounds. 

Jl.  RiiMSKN.  Ika:  Reserirehes  on  the  Double  Halidef*.  DiseusHod  by  Messrs.  Barker 
and  Ijemsen. 

10.  Lka,  M.  Cakky;  i»resente«l  by  Ira  KeniNen:  Allotro]de  Silver.  Diseiihsed  by 
Mr.  r>arker. 

II.  Lka.  M.  (\\ki:y  :  presented  b\  Ira  Kemsen :  Note  on  a  paper  by  M.  O.  Lippmann. 
I'J.  Ko\M.\M>.   II.  A.:   On  the  Yttrium    K:irllis.  and  a  Method  of  makin*;  l*ure 

Vtllium.      \KeJxl  b>  title.) 

i:>.  ('(ii'E.  E.  D. :  On  the  Distribution  of  Colors  in  certain  North  Amerieau 
Keptib's.     iK'eati  by  tiile.) 

11.  (iiLi..  Tiii:«». :  The  Ta\onom>  (d' the  .\podal  Fisbe**. 

ir».  HiiiMiK*..  W.  K..  antl  ('••NhiiN,  E.  (i.:  Jie.searehes  on  tho  Embryology  ol 
Mtdlusks.     iRead  by  title.) 

HOME   SErRETAR\'S    KEPOllT. 

Tlie  lu)iiu».senolary  suhiiiittcd  tlu*  ftdlowiii^  report  lor  the  past  year: 

April  21,  1S!U. 

Tlie  print iii<::  oi  vidiiiiie  v  of  the  Memoirs  n\'  the  Aeadeiiiy  has  been 
ordered  by  (*oiii»i'exs,  and  tliest*  iwv  now  in  the  bauds  of  the  Piibhe 
l*riiiter.     This  volnnie  shonbl  be  |irintt*d  dnrinji>;  the  eoiiiin^*  siniinh*r. 

The  annual  ri*|ii»rt?i  of  tlii*  pn'sidtMit  of  the  Aeadeniy  for  ISSl*  and 
181NI  Iiav«*  r«M'ently  bn-n  inintrd  and  ha\e  also  been  distribiit^'d  to  the 
ineinbei'S. 

Thr  A(  atbMny  is  nnirh  intbidrd  to  the  Snnthsonian  Institution  for 
sendin^u  out  the  nienioiis  and  reports. 

REioMVir.XhATloNS     I'lJoM    THE   C'nrN(UL. 

The  followin^i' reeoniinendatioiis  from  the  eouneil  were  atUtptiMl  by  the 
Aeadeniv : 

■ 

1.  That  the  infnil»rrslii|»  I'w  for  tin*  ensuing'  year  lie  lixed  at  9^5. 

2.  That  thr  folloNvinu  ri'N<dntion  ri-.ii.udin«»*  lli«»  usi*  ai  the  iSnntli  and 
l>rap(*r  Inmls  In*  ado|it«'d  by  iIh'  .Vfad<'iny: 

/iVhiiZ/m/,  Tliat   it   ]•«  tin-  opinion  nf  the   Ae:idini>  tli:»t   the  power  to  deeidc  an  to 

wliat  invent itiatioii.x  shall  !•••  iii.-id*-  .it  ilie  i'\prii^i-  of  ilu*  ini-iHueri  of  the  ,1.  Lawreuee 

Smith  or  of  lin-  Di.ipn  nnids  i.ui  iii»t  In- d«'l«i;:itrd  l»\  th«>  Aeademy,  and  that  appli- 

ration**  ior  aid  fiom  the"<«'  liiiid*-  >leuild  br  toiwaidrd  to  ihe  Aeadem>  by  the  ntand- 

iii^  riHuiii  tit  *•*'**  nu  ihise  fund'-,  with  thfir  reromntendation  in  eaeh  ease. 
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KLE(^TI(>NS. 

Mr.  F.  A.  Walker  was  olortcfl  vico  president  for  a  tmiii  of  six  years 
to  fill  the  vaeaiicy  eaiist^d  l)y  tlu»  rcsifrfiatioii  of  Mr.  Laiijjloy. 

The  follow!  11  *j  iiioinhers  wen*  i»li»rled  for  tlir  eoiint'il  for  the  ensuing 
year:  Messrs.  Brush,  GouM,  Lan^ley,  Moi|i:s,  Newton,  and  Ut^nisen. 

KKPoKTS  OF  COMMITTEES. 

For  the  eonimittee  on  Mays  and  means  to  provide  a  fnn<l  for  the 
Ai^adeiny,  the,  president  stated  that  Messrs.  Kali  man  Ho«r«*rs  and  S. 
Weir  Mitehell  had  the  !initter  in  hand,  and  were  making  etforts  to  se- 
cure sueh  a  fund. 

Mr.  Meigs  reported  that  the  i'(»nnnitt(»e  on  weights,  measurers,  and 
coinage,  had  not  met  during  the  ])ast  year.  Mr.  (ionld  was  appointed 
to  fill  the  vaeauey  eansed  by  Mr.  Ililgard's  resignati(»n. 

Mr.  Gould,  for  the  commit t.et»  on  tlM»eh»etion  of  foreign  assoeiates, 
reeonnneiided  the  eh»etion  of  J^lessrs.  .1.  S.  Stas,  of  Brussels,  and  < -arl 
Gegt»nbaur,  of  lJei<lelberg.  Tliis  recommendation  was  adopted  by  the 
Academy. 

Mr.  Powell  stated  that,  during  the  past  tiiree  or  four  years,  efforts 
had  been  made  before  Congress  to  seeure  reservations  of  public  lands 
in  the  West  tor  seienti tie  purposes.  Tlies(»  efforts  had  llnally  proved 
successful,  and  one  hundred  reservatitaisan'  n(»w  being  prepared,  under 
his  direction,  Mt.  Whitney  being  among  tint  niimb4*r. 

Air.  Gill  reported  progress  on  tin*  publications  of  the  Academy. 

lu  behalf  of  the  conunittee  on  the  delation  of  the  Acad(*my  U)  the 
(loverniuent,  the  jucsident  said  that  these  relations  had  been  cordial, 
though  not  extensive  during  the  past  year.  Mr.  Hillings  was  a]>pointed 
to  till  the  vacancy  in  this  committee. 

Mr.  Morse  caUe«1  attention  to  the  desirability  of  obtaining  (Sovern- 
uient  publications  for  members  of  the  Academy.  The  president  stated 
that,  although  the  committee  had  not  met.  sin«*e  th«' matter  was  referr'4*d 
to  them,  etlbrts  wonid  be  made  ti»  secnre  these  publications  if  possible. 

The  luesident  made  a  statement  as  to  what  had  bet>n  done  by  the 
committee,  on  the  invest igali(»n  <»f  the  north  magnetic  pole.. 

The  Inune  secretary  read  a  report  from  the  chairman  of  the  bo;ird  of 
direction  of  the  Hache  fund,  regarding  the  appropriations  made  from 
this  fund  since  the  last.  n»port.  Mr.  .1.  K.  Milliard  having  resigni*d  from 
this  board,  Mr.  I».  A.  <ioidd  was  eh>cted  to  till  the  \acancy. 

As  some  confusion  had  existed  in  regard  to  the  trust  fnnds  of  the 
Academy,  the  president  stated  that  he  had  included  the  \arions  deeds 
of  gift,  together  with  their  results,  in  hi.s  report  to  Tongrc'ss  for  iss*». 

Mr.  Gouhl  rea«l  a  report  from  the  trustei*s  of  ilu'  Wat>on  fund,  r4M'- 
oimnending  that  the  third  Watson  medal  be  awarded  to  Dr.  Arthur 
Auwers,  of  Berlin.  This  report  was  accepted  by  the  Academy.  ^See 
p.  8.) 
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For  the  board  of  trustees  of  the  Draper  fund,  the  chairman,  Mr. 
Barker,  said  that  the  last  medal  was  presented  at  the  Washington 
meeting,  April,  ISdO,  and  that  a  re-commeudation  for  the  next  award 
would  probably  be  made  at  the  next  autumn  meeting. 

PRESENTATION  OF  THE  JAMES  WATSON  MEDAX. 

At  the  close  of  the  scientific  session,  April  22, 1891,  the  Watson  gold 
medal  and  with  it  the  sum  of  $100  in  gold  were  presented  to  Dr.  Ar- 
thur Auwers,  of  Berlin,  for  his  contributions  to  stellar  astronomy. 

As  Dr.  Auwers  was  not  present  at  this  meeting,  Mr,  Gould  was  in- 
structed to  forward  the  medal  and  9100  in  gold  to  him,  through  the 
German  embassy  in  Washington. 

REPORT  OF  THE  TRUSTEES  OP  THE  WATSON  FUND. 

To  the  National  Academy  of  Sciences  : 

At  the  last  stated  session  of  the  Academy  the  trustees  proposed  that 
the  Watson  medal  should  be  awarded  to  Dr.  Arthur  Auwers,  of  Berlia, 
for  his  researches  in  sidereal  astronomy,  including  the  new  reduction  of 
Bradley's  observations.  It  now  becomes  the  duty  of  the  trustees  to  set 
forth  the  grounds  on  which  this  award  is  made. 

The  work  of  Dr.  Auwers  in  astronomy  shows  the  general  tendency 
of  the  age  towards  the  development  and  utilization  of  knowledge,  rather 
than  the  search  after  brilliant  discoveries.  Every  science,  as  it  grows 
in  refinement,  becomes  more  and  more  in  need  of  investigations  and 
measures  of  precision.  The  advance  of  astronomy  is  marked  by  con- 
tinuous efforts  to  improve  the  construction  of  instrnments,  to  make 
measurements  more  precise,  and  to  adopt  such  methods  of  observing 
and  investigating  that  error  shall  be  reduced  to  a  minimum.  This  ad- 
vance is  well  seen  in  the  steps  through  which  that  braBch  of  practical 
astronomy,  which  includes  the  application  of  the  telescope  to  celestial 
measurements,  has  reached  its  present  state. 

When  the  astronomer  of  to-day  examines  the  observations  of  his 
predecicssors,  to  discover  those  which  are  sufficiently  precise  for  liis 
investigations,  he  generally  finds  that  they  commence  with  Bradley, 
astronomer  royal  of  England,  in  the  middle  of  the  last  century. 
Although  the  general  principles  by  which  the  telescope  could  be  used 
for  the  accurate  measurement  of  angles  were  understooil  by  the  Eng- 
lish and  French  astronomers  before  the  end  of  the  seventeenth  cen- 
tury, yet  the  instruments  were  so  rude  in  constniction,  and  the  prin- 
ciples underlying  their  use  so  little  understood,  th.at  the  observations 
made  with  them  were  little  better  than  a  skilled  astronomer  of  the 
present  time  might  learn  to  make  without  telescopic  aid.  The  forward 
step  made  by  English  mechanicians  in  the  construction  of  instruments, 
and  by  Bradley  in  devising  and  using  them,  was  quite  comparable  in 
importance  with  the  telescope  itself. 
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No  improvement  was  made  on  Bradley's  work  until  the  rise  of  the 
German  school  of  practical  astronomy,  more  than  half  a  century  later. 
With  Bessel  and  Struve,  the  twin  founders  of  this  school,  astronomical 
instruments  became  the  material  embodiments  of  geometrical  concep- 
tions, to  be  investigated  by  rigorous  methods.  The  astronomy  of  pre- 
cision to-day  owes  its  perfection  to  the  continuous  development  of  their 
ideas. 

Among  the  foremost  of  the  living  men  who  have  continued  the  work 
of  Bessel  and  Struve  must  be  placed  Dr.  Auwers;  less,  however,  in 
the  direction  of  investigating  instruments  and  the  principles  of  their 
construction  than  of  discussing  observations  made  \^ath  them.  His 
inaugural  dissertation  for  the  degree  of  Doctor  of  Philosophy,  which 
appeared  at  Kouigsberg  in  1862,  struck  the  keynote  of  his  life  work. 
It  comprised  an  investigation  of  the  variable  proper  motions  of  SiHus 
and  Procyon,  on  the  supposition  that  each  of  them  was  attracted  by 
an  invisible  satellite. 

In  1844  Bessel  had  shown  in  an  elaborate  paper  that  the  proper  mo- 
tions of  Sirius  and  Procyon  formed  an  exception  to  what  was  the  rule 
in  the  case  of  all  other  fixed  stars,  which  move  uniformly  and  in  a 
straight  line.  He  concluded  with  the  remark  that  the  observations 
seemed  to  show  an  inequality  with  a  period  of  about  half  a  century; 
but,  with  that  caution  in  stating  even  hypothetical  conclusions  which  is 
a  mai*k  of  the  best  science  of  our  time^  he  made  no  hypothesis  respect- 
ing the  cause  of  the  inequality, although  he  must  have  entertained  the 
suspicion  that  it  was  due  to  a  satellite. 

A  few  years  later,  Peters  made  a  yet  more  thorougti  investigation  of 
the  proper  motion  of  Sirius,  and  showed  that  it  could  be  represented 
by  supposing  that  an  invisible  satellite  revolved  around  it,  in  a  period 
of  fifty  years. 

Dr.  Auwers's  work  comprises  a  detailed  and  profound  investigation 
of  all  the  original  observations  which  could  aid  in  detennining  the  law 
of  the  inequality  and  the  elements  of  the  orbit  of  the  satellite  which 
l)roduced  it.  The  observations  of  every  observatory  in  the  world,  which 
could  add  to  the  weight  of  the  results,  were  investigated  in  detail,  and 
the  conclusion  finally  reached  that  Procyon  revolved  around  an  iuvivsi- 
ble  center  in  a  period  of  forty  years,  in  an  apparently  circular  orbit, 
and  at  a  distance  of  1.05  minutes. 

A  similar  investigation  of  the  motion  of  Sirius  was  not  finally  pub- 
lished until  1868,  after  the  discovery  of  the  companion  by  our  country- 
man, Mr.  Alvan  Clark.  Auwers's  investigation  of  the  orbit  was  carried 
through,  without  reference  to  the  observations  of  this  companion, 
which,  in  fact,  could  then  serve  no  purpose  other  than  to  indicate  the 
direction  of  the  center  of  motion  at  the  time.  It  was  found  that  the 
orbit,  instead  of  being  apparently  circular,  like  that  of  Procyon,  was 
really  very  eccentric,  and  rendered  yet  more  so  by  being  seen  obliquely 
from  our  solar  system.    Among  the  interesting  results  of  the  work  was 
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an  ephemeris  showing  the  apparent^coarse  of  the  satellite  during  a 
complete  revolution,  which  took  place  in  forty-nine  years.  It  was 
thus  found,  that  the  satellite  might  be  expected  to  attain  a  maximuio 
distance  in  about  1870,  and  then  to  approach  again  until  1891,  when  it 
would  be  distant  from  the  primary  only  2.3  minutes,  and  therefore  be 
entirely  invisible  in  the  most  jwwerftil  telescope.  The  precision  of  the 
results  could  thus  be  tested  year  by  year  as  observations  w^^  cou 
tinned.  It  was  soon  found  that  the  actual  motion  of  the  satellite  was 
more  rapid  than  its  predicted  motion,  and  the  orbit  more  nearly  cir- 
cular, the  variation  of  the  distance  being  slightly  less  than  that  given  in 
the  ephemeris. 

From  and  after  1880,  the  distance  was  found  to  diminish,  and  in  188& 
the  satellite  was  seen  for  the  last  time,  having  disappeared  in  the  rays 
of  the  primary  in  exact  accord  with  Dr.  Auwers's  prediction.  Whether 
it  still  eludes  the  keen  eye  of  Burnham,  combined  with  the  great  power 
of  the  lack  refractor,  we  have  not  certainly  learned  ;  but  even  if  it  does, 
we  may  confldently  look  for  its  reappearance  in  a  very  few  years. 

The  next  considerable  work  of  Dr.  Auwers  in  sider^  astronomy  was 
his  determination  of  a  fundamental  system  of  declinations  to  which  all 
catalogues  of  stars  should  be  reduced.  It  had  long  been  known  that 
important  discordances  existed  among  the  declinations  of  the  best 
catalogues,  which  could  not  be  accounted  for  by  ordinary  instrumental 
errors,  the  causes  of  which  are  even  now  obscure.  The  object  of  Dr. 
Auwers's  work  was  to  obtain  a  general  mean  from  all  the  best  catalogues, 
and  construct  tables  for  reducing  each  separate  one  to  this  mean. 

Another  subject  to  which  Auwers  has  devoted  especial  attention  is 
that  of  the  parallaxes  of  the  fixed  stars.  His  paper  on  the  determina- 
tions of  stellar  parallax  with  the  Konigsberg  heliometer  contains  a  very 
exhaustive  investigation  of  the  celebrated  instrument  with  which  Bes- 
sel  determined  the  parallax  of  61  Oygni.  One  result  of  this  investiga- 
tion is,  that  the  parallax  of  61  Cygni  is  0.55'^,  while  Bessel  had  found 
it  to  be  one-third  of  a  second.  He  also  made  at  Gotha  a  determinatiou 
of  the  parallax  of  34  Groombridge,  which  he  deduced  as  0.307". 

Passing  over  a  number  of  minor  works,  covering  almost  every  depart- 
ment of  exact  astronomy,  we  now  come  to  his  greatest  and  recently 
completed  work,  the  reduction  anew  of  Bradley's  observations.  It  is 
remarkable  that  these  observations,  which  form  an  epoch  in  the  history 
of  exact  astronomy,  long  remained  unpublished,  owing  to  a  legal  ques- 
tion respecting  their  ownership.  They  were  at  length  reduced  by  Bes- 
sel, and  the  general  results  published  in  his  celebrated  Fundamenta 
Astronomi£e.  The  title  of  this  work  shows  the  importance  he  attribu- 
ted to  Bradley's  observations,  which  has  been  so  much  neglected  in  the 
country  where  they  were  made.  Bessel's  work,  however,  left  much  to 
to  be  desired,  owing  not  only  to  the  period  when  it  was  made,  but  to 
the  lack  of  time  to  make  the  necessarily  detailed  and  exhaustive  inves- 
tigation, and  the  lack  of  knowledge  of  the  requisite  constants  of  reduc- 
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tion.  Auwers  repeated  the  work  with  an  exhanstiveuess  and  thorough- 
ness which  makes  it  at  once  a  masterpiece  and  a  model.  No  details  are 
too  minute  for  his  attention,  and  no  point  is  unworthy  of  discussion 
which  would  add  to  the  accuracy  of  the  results.  It  is  to  consist  of  three 
large  volumes,  two  of  which  are  already  published,  the  third  beiug  still 
in  press. 

Dr.  Auwers  has  also  rendered  important  services  to  the  science  of 
astronomy  in  an  administrative  capacity.  As  chairman  of  the  Zone 
Commission  of  the  Astronomische  Gesellschafb,  he  took  an  active  part 
in  planning  and  directing  the  great  work,  now  approaching  completion, 
of  constructing  an  accurate  catalogue  of  all  the  stars  of  the  northern 
hemisphere  down  to  the  ninth  magnitude,  by  the  combined  labors  of 
a  number  of  the  leading  observatories  of  the  world. 

This  work  is  a  continuation  of  that  of  Argelander  and  Schonfeld,  to 
the  latter  of  whom  the  Academy  awarded  the  Watson  medal  two  years 
ago.  What  Argelander  and  Schonfeld  did,  was  to  prepare  a  complete 
catalogue  of  the  stars  of  the  northern  hemisphere  to  nearly  the  tenth 
magnitude.  The  total  number  of  stars  included  in  Argelander's  alone 
was  more  than  300,000.  In  this  preliminary  catalogue  the  positions  of 
the  stars  oould  be  determined  only  with  sufficient  approximation  to  serve 
for  their  identification  and  use  in  observation.  The  labor  involved  in 
the  final  determination  of  accurate  positions  is  such  that  even  now,  after 
the  lapse  of  more  than  twenty  years,  the  work  is  still  incomplete. 

As  chairman  of  the  Commission  having  the  direction  of  the  work. 
Dr.  Auwers  has  taken  a  leading  part  iu  superintending  its  execution, 
while,  at  the  Berlin  observatory,  he  als^  acted  as  one  of  the  observers 
on  the  Zone  assigned  to  that  institution. 

As  chairman  of  the  German  Commission  on  the  Transit  of  Venus,  Dr. 
Auwers  has  had  the  superintendence  of  the  reductions  and  printing 
made  under  the  direction  of  the  German  Government.  Three  stately 
volumes  bear  evidence  of  the  skill  and  zeal  with  which  he  has  executed 
tjiis  office. 

This  brief  enumeration  of  the  principal  works  of  Auwers  does  not 
exhaust  his  claims  upon  our  consideration.  We  present  his  name  to 
the  Academy,  not  merely  as  that  of  an  astronomer  who  has  been  the 
author  of  many  important  works,  but  as  a  worthy  representative  of  the 
best  astronomy  of  our  time. 

S.  Newcomb. 
B.  A.  Gould. 

A.  Hall. 

Washington,  Aprils  1891. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

The  following  report  of  the  auditing  committee  was  presented  to  the 
Academy,  and,  ou  motion  of  Mr.  Bemsen,  was  accepted : 

Washington,  D.  C,  April  21  j  1891. 
To  the  President  of  the  National  Academy  of  Sciences: 

Sir:  The  committee  appointetl  to  examine  the  reixjrt  of  the  tare«snrer 
respectfully  report  that  they  have  performed  this  duty,  and  they  hereby 
certify  that  the  statements  of  expenditures,  receipts,  and  balances  cor- 
respond to  the  vouchers,  books,  and  accounts  of  the  treasurer,  and  are 
found  correct. 

Lewis  Boss. 

F.  W,  Putnam. 

G.  W.  Hill. 


treasurer's  report. 


April  21, 1891. 
To  the  President  of  the  National  Academy  of  Sciences: 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  rex)ort  as 

treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  21, 1891 : 

1,  General  account,  Ajn'il  15,  1890,  to  April  SI,  1891. 

Receipts: 

Balance  brought  forward  from  April  15,  1890 $453. 36 

Amount  of  invested  income *500.  OD 

Income  received  daring  the  year .'.  473. 26 

Total  to  be  accounted  for 1^426. 62 

Disbursements : 

Disbursed  during  the  year 529. 12 

Balance  on  hand 397. 50 

Iuve8t<*d  income  on  hand *500. 00 

Actual  balance  after  deducting  outstanding  obligations 897.  DO 

S,  The  Bache  trust  fund. 

Receipts : 

Balance  brought  forward  from  April  15,  1890 $4, 533. 69 

Reimbursement 3. 00 

Income  received  during  the  year 2, 489. 72 

Total  to  be  accounted  for 7,  QC26.41 

Disbursements : 

Disbursed  during  the  year 2, 806. 17 

Balance  on  hand 4, 220. 24 

Actual  balance  after  deducting  out-standing  obligations 417. 91 

**  Invested  in  District  of  Columbia  3.65  bonds. 
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.?.  Th»-  Wufsini  friiHt  fmifh 

Kulaiict^  hrouijht  forwanl  from  April  !."•,  lx!Hi flit.').  !H} 

^iiUMint  »»f  iiiv«»»tt'il  iiicniiu* "  1,  r>(;iM)i» 

Iiit;oiii(*  ritr«*ivtHl  iliiriiii;  tli«*  year jis«».  7r» 


Total  to  lu;  :ii'coiiiite<l  tor ;{.  [',VJ.ll 

^ik^\  »iiii4«>iii«'iits: 

Ditflniiscd  tliiriuj*:  tlu*  y«.»ar .V»:j.  t8 


](alanr<witi  hand 1,37!*.  1*:^ 

Invested  inroine  on  liaiid '  1.. "»<¥). (>0 

TrannfiT  t4)  iiivcstiiuMir  fund s.  Xi 


Actual  lialaiHM*  aft«'r  di'diiftinir  mitstaiidiiiu'  f»l)li;;atioii.> 2,  SS7. ;>ii 

TluTe  Htill  n-uiains  in  Xhv.  hank,  uniiivr*.t«'<i,  .f:i7.sn. 

■/.   Tht  Htnrjf  Ihaptr  tiictlnj  fund. 
^*-*^M'ipt»: 

Ralan(«>  bronulit  forwanl  from  A  pi  il  15.  \x*M) ,f|  j;j.  «i;, 

Iiicom«*  n-tfix r«l  during  tlu»  year :vM).  1*1 


Total  to  Im-  accounti-d  for 771.  |  j 

•iliiirNfnicnt.s: 
I)i.slmrHid  durinji  thf  yoar 2r>.  72 


KalaiM'v  on  hand 7l>.  12 

5.   Tht  »/.  Lnirrni re  Smith  mnlnl  fmnl. 
<*ri'ipt)^: 

Ualanii' hron^xht  forward  from  A  prill.),  is;in .t'.i:i7  (Ni 

Im:o!ii«»  nT«'iv«««l  tliirin;;  tin*  y«'ar .111.7.) 

Total  to  !)«•  aiToiintiMl  fi)i         l.:i|S.7.*i 

Vc*ry  rt»sjicM*t  fully, 

Tntlsnru\  S'fltinntii  Aitntt  mu  nf'  Srifurrs. 
RKPOIJT  uF  TIIK  CnMMriTKK  UN  SKrrKITlKS   III:li>  U\    Tin;    MXUKMV. 

Tli«»  rniiiiiiilf*M»,  Messrs.  (iillaihl  \Vlii!i\  ii|i|ii»iiiiiM|  to  vnity  tln'smii- 
itii*«N  lii'Id  l>y  the.  AfadiMiiy.  prrNPiiti'il  {\\v  fidlowiii;;  r<'|Mirf,  uliirli  was 
ap|ii'oviMl : 

/.   turn  ml   hinil. 
Distiift  of  ('oliiml)ia  3.G.")  ImiiuI.^. friiNt.no 

Tniti'd  Slali-s  I  pi'r  rent.  Iniiids.  iii;i>!»-M'd f:;..s:in.Mn 

IMiiladflpliiil  t»  per  cent.  IioihN.  n-;;i"-tri«»d (•4Ni.  ik) 

1.  i:>n.  (N) 
I)fed  i)f  UK"!  aeres  of  Mi^^Miiiri  l.iiid.-*  to  A.  I>.  liarhf.  imt  \it  ti.niHfiiri-d  to 
the  name  «>f  the  Araih'mv. 


hneHt«'d  in  I)is(ri«'t  of  Coliimiiia  WAV*  hitnds. 
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S.  Joseph  Henry  fun4. 

An  agreement  with  the  Pennsylvania  Company  for  infrarance  on  lives  and 

granting  annuities,  as  to  the  final  disposition  of  the  Joseph  Henry  fund 

of  $40,000. 

4.   Watson  truMtfund, 

Certificate  of  stock  of  Michigan  Mutual  Life  Insurance  Company  for  134 

shares,  par  value  $50  per  share 16, 700.  OP 

District  of  Columbia  3.65  bonds 1,500.00 

Five  Cosmos  Club  bonds,  coupon,  at  $100  each 500.00 

8,700.00 
S,  Henry  Draper  medal  fund. 

Deed  of  trust  of  Mary  Anna  Palmer  Draper,  giving  $6,000  to  th  e  Academy 
as  a  special  fund. 

6.  J,  Lawrence  Smith  medal  fund. 

Deed  of  trust  of  Mrs.  Sarah  Julia  Smith,  giving  $8,000  t-o  the  Academy  as 
a  special  fund. 

la-  addition  to  the  securities  reported  by  the  committee,  the  following 
notes  are  held  by  Biggs  &  Co.,  bankers,  for  collection  for  the  Academy: 

Walbridge  loan:  Three  notes  for  $10,000  each,  and  one  note  for  $5,000, 
payable  May  20-23, 1892,  interest  at  5  per  cent  per  annum,  payable  semi- 
annually  $35,000.00 

Dubant  loan :  One  note  for  $12,000,  payable  October  28-31,  1892,  interest 
semi-annually,  at  5  per  ceut 12,OOaOO 

Redfern  loan :  Two  notes  for  $6,000  each,  payable  November  29  and  De- 
cember 1, 1893,  interest  semi-annually,  at  5  per  cent 12, 000. 00 

Hagner  loan :  One  note  for  $9,000,  payable  July  15-18,  1894,  interest  semi- 
annually, at5  percent 9,00000 

INVITATIONS. 

Mr.  Langley  invited  the  members  of  the  Academy  to  an  excorsion 
down  the  river,  to  Marshall  Hall,  on  Thursday  afternoon,  April  23.  As 
this  invitation  was  accepted  by  the  Academy,  no  public  session  was 
held  that  afternoon,  the  home  secretary  having  given  the  requisite 
notice  to  that  effect. 

A  letter  was  received  from  the  secretary  of  the  Cosmos  Club,  extend- 
ing the  privileges  of  the  club  to  members  of  the  Academy  during  the 
meeting  in  Washington. 

Mr.  Gould,  on  behalf  of  the  National  Geographic  Society,  invited 
the  members  of  the  Academy  to  attend  a  lecture  Friday  evening,  by 
H.  M.  Wilson,  on  the  Geography  and  People  of  India. 

The  home  secretary  read  an  invitation  from  the  Boyal  Society  of 
Canada,  requesting  the  Academy  to  send  a  delegate  to  its  tenth  annual 
meeting,  to  be  held  in  Montreal,  May  27, 1891. 

The  recommendations  from  the  council,  that  this  invitation  be  ac- 
cepted, and  that  the  president  be  authorized  to  appoint  a  delegate,  were 
adopted  by  the  Academy.  , 

The  president  appointed  Yice-President  F.  A.  Walker  to  represeut 
the  Academy  on  this  occasion. 
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NEW  FOREIGN  ASSOCIATES. 


Messrs.  J.  S.  Stas,  of  Brussels,  and  Carl  Gegenbaur,  of  Heidelberg, 
were  elected  foreign  associates  of  the  Academy. 


DEATH  OF  FOREIGN  ASSOCIATE. 


The  president  announced  the  death  of  a  foreign  associate,  Gen.  Don 
Carlos  Ibaiiez,  of  Madrid,  who  died  January  29, 1891. 

The  Academy  then  adjourned  to  meet  in  scientific  session,  in  New 
York  city,  November  10, 1891. 


SCIESNTiyiC    SKSSION". 
HELD  IN  NEW  YORK  CITY,  NOVEMBEBT  10  TO  12, 1891. 

A  scientific  session  for  the  reading  of  papers  only  having  been  called 
by  the  council,  as  announced  at  the  April  meeting,  the  Academy  met 
at  Columbia  College,  New  York  city,  November  10,  1891,  and  the 
meetings  were  continued  on  the  11th  and  12th. 

At  the  opening  of  this  session  President  Low,  of  Columbia  College, 
made  an  address  of  welcome  to  the  Academy,  and  also  announced  that 
his  predecessor,  the  late  Dr.  Barqard,  a  member  of  the  Academy,  had 
made  provision  in  his  will  for  a  gold  medal  to  be  called  the  Barnard 
medal,  and  had  requested  the  Academy  to  assume  the  duty  of  select- 
ing persons  worthy  of  this  honor. 

President  Marsh  returned  thanks  for  the  cordial  welcome  extended 
to  the  Academy  by  President  Low,  and  for  the  admirable  arrangements 
made  for  the  meeting.  He  also  said  that  the  request  to  assume  the 
proposed  duties  relating  to  the  Barnard  medal  would  be  duly  sub- 
mitted to  the  Academy. 

The  following  members  were  present  during  the  session : 


Abbe- 
Abbot. 
Allen. 
Barker. 
Billings. 
Bowditch. 
Brewer. 
Brooks. 
Brush. 


Chandler,  8.  C.  Laugley. 


Cope. 
Gibbs,  W. 
Gill. 
Gould. 
Hall,  A. 
Hall,  J. 
Hastings. 


Hunt. 
Chandler,  C.F.  Johnson. 

The  following  papers  wore  read  and  discussed : 


Marsh. 

Mayer. 

Mendenhall. 

Michelson. 

Morse. 

Newton,  H.  A. 

Peirce. 

Pickering.    ' 

Powell. 


Rood. 

Rowland. 

Scudder. 

Sellers. 

Trowbridge,  W.  P. 

Verrill. 

Walker. 

Watson. 

Young. 


1.  GooDALEy  6.  L. :  Some  Aspects  of  Australian  Vegetation.     (Read  by  Mr.  Scnd- 
der.) 

2.  GooDALK,  G.  L. :  The  Nomenclature  of  Vegetable  Histology.    (Read  by  Mr. 
Scudder.)  ^ 

3.  Hastings,  C.  S.:  Gn  Certain  Neiiv^  Methods  and  Results  in  Optics.    Discussed 
by  Mr.  Young. 
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t.  Ml  Ni»i:NiiAi.r.,  T.  i\:  An  K\liil»iti«Mi  tif  tln'  N«*\v  IViifliiliiin  A]ii>;iratii!f  of  the  IT. 
S.  (%i:ist  ami  <Jco<lrtif  Siitm'v,  witli  mmih*  Kcsiilts  of  i!s  I'm*.  Pi.sru>»('«l  l»y  Mc(>«i'>. 
(ioiiM,  AI>Ih>.  iiiiil  lirfWiT. 

r».  MrMMNiiAi.i..  T.  ('.:  On  tin*  Vso  ot'ji  FriT  IVimIuIiiiii  as  a  Tiin*'  Staiidanl. 

»».  CoiT,  K.  P.:  On  I)r^^i-n<Tatr  TypfK  nrs«'a]inla  ami  l*il\ir  Aivlirs  in  Xhv  Lacii- 
tili.i.     1  »!«.»•  us*«mI  liy  MiHsi's.  MniM' anti  Itiowrr. 

7.  «»«*ih»i:m:.  T.  I».  ;  pn-M-nti'*!  l»y  S.  W.  JnlnisiMi:  Tin*  rrotoids  i>r  AIlniuiiiiMiils  nf 
till'  Oat  Kriiul.  SiTiMnl  paprr.  i  Kt*a«l  liy  Mr.  .Inlin.MMi.)  l)iM'ii>.vil  l»y  Mr.  \Y. 
(iihli.H. 

S.  Prii:rK,  ('.  S. :  A^tmnnniiral  Mt-tlmiU  nt'  Prtrriniiiini;  thr  C'urvatiin- of  .S)*a(  «•. 
IHmmi.nnimI  Ii\  Mr.  l*i«  Kiiiiiir. 

J».  All  IN.  . I.  A.:  On  (M'tn^rapliical  Variation  anmn;;  Nortli  .Vniciitaii  ])ir«l.>^,  ff»n- 
Midricil  ill  n*IatiiMi  in  tlii*  pr«iiliar  Iiitci;;ia(lation  of  <'ri/(r/«/fi  tntralu'*  nmt  ('.  t.ttUf\ 
I)|s(ns>«M|  l»y  Mf.Nsis.  |»riw«'r.  Moim-.  an<l  M:ir"»Ii. 

10.  ('ii.\\i>i  ru,  ^.  ('.:  On  tlu'  Vaiiatiuu  of  Latitmlf.  hi.st'iis.scd  l»y  Me****!-.  A. 
Hall.  <Joiii«l.  riiKnini;.  .iinl  YiMnii:. 

11.  Sj  I  ii|»r.i:.  .<.  11.:  Tin'  T«  rtiaiy  IClix  nrliitid.f  of  tho  riiitrd  States.  iKrad  hy 
lillf. » 

1».  K«"»i».  n,   \.:  f  »n  .1  C.doi- .N\  ^ti  ni.     JHttuvsimI  I»\  Mr.  iNirto. 

i:*».  Kn  •*.  .1.  K.:  pif^tnii'd  1»>  K.  ('.  ri^Kt'iinn :  I'irliininary  noli**'  of  the  lifMlin;- 
tHMi  of  K'liiliii  hml'-  riioti'niaplis.     l»i«»«  u-^mmI  l»y  Mr.  ^itmld. 

11.   K<*\M  \M>.  il.    \. :  <Mi  till' Applii  atinii  iif  Spii  tinni   \ii.il,\sis  to  thf   \nal\«»iNi»f 
tlif  K.iii'  I'.ni'!-.  .md  .1  Nfw  Mf ihod  tor  tin   rii-pai.itinn  of  rnic  Vttiiiini.     iJ{r.i(IIi% 
iitlf.  • 

l.'».  till!     riii'*.:   A  N«iiii»'!M'l.it««r  of  tlie  r,iniilir>  of  ri-lii»».     "  l»«'ad  l»y  titl»-.^ 

l»l.  Ml«mi'»'»N.  \.  A.:  Mr  iMiHini'nt  ^f  .Iiipil«-i">  >.it«  llitcs  liy  hiti-itfir-iiM'. 
pisi  u-*<^i'il  l'\   ^I•'^*•I^.  Clianilltr.  ^  oiinn.  and  Hall. 

17.   r»K«'«»K-».  \N  .   K.:    Tin'  I'tdin  !••  fills  of  >aln».     Ih-i  m^m  d  by  Mi.  Moi^o. 

nivVTIl   OF   MKMIIEKS. 

At  ihr  ilt»M»  ot  llu'  >i'ii'iililir  >i*<sioii   till'  i»n'.^i<li'nt  aiiii«niiircMl   tlir 

(li'.llll  0\'    till*    tolliiwill'^    IM<•|li^l'l  >  nf    lilt*   ArM(I(Mll\   wlio    ||:iVr    fliri]   .^ilK'C 

tlh'  l.i-^l  rmriiii^:    l*in|'.  .Iidiii  l.tronti-.  Plot.  .I(»>i*|di  Lridv.  Plot.  Julius 
i:.  lIiL.ii.l.  .iimI  PiMj,  Willi, mi  rnnl. 

rin'  i«d|.i\\iii^  lin-tnlii  i  >^  \\r\r  .ii>iiniiil('il  to  pii'iiair  tIh*  Ido^iapliii'al 
nirnii»ii>: 

iM  IMi»i.  I.t< '..iifi-.  Plot.  .Ii»**t'ldi  Lf4 'ii|iit». 
Ol   Pint.  I  ri.h.  Di.  S.   Writ    Milillrll. 

Oj  p!..|.  IlM^.ml.  Pi.. I.  i:.  NN.  IliLapl. 
Oi  Pi..:,  r.  tM  '.  Pi.«?.  l'li'\«l.nHl  Alilti'. 

'rih     A.  .liii'".\    • 'n  5     a.l  "Jill!!  «1   t«»IlM«t    HI  \V,|>|||lii;tn!i  tin*  tllinl  Tlll*.'*'- 

ilay  '11  A|»il.  !v»j. 

-  I  *»  I    1   \  1      ^1   — P  ».N  . 
i  ■  *■  \    \     %'.    >  •  :    ^     N- •    •  "^"  ■  '  '.    ■  I.   1s:»l 

A  x|..  .  ;  .*  ^1  x^  ..-J  ..'  •■  ,     \.  s.i«-'    \   '  .:\ ;-  ^  *'.(  f-11  I  .illcil  liy  till' «'oiiii4'il. 
iti  .11  ..•:•!••  I  .•  u  .•■.    \   ".   •    . ' :.  ^ii  *  ;■•  ■  1. ..    '  i'f  i  ••i>stnnii«iii.  t]i<*  Acail 
i'm\  .  .•:  \  •  •  •'•!   ••  <  ••'  .:•  :•;  .  «  ••  "i  ...•  .  N.-a  ^  ..^  ^  .  ;•  \ .  Nt»\i'iiiluT  11,  hv.M, 
ll;t   j*:!  ^  •!.  '  •.  I'*.'-.  I ».  «  .  Nj  ■•»•■.  i«ii'^:ii':^. 

T'.f  pii-^'.ili*  ■  .s;i  -•!   *:••'•':-  .•  •  u.s!  ••p"Si  :«»r.»iimi'N>.  a.s  tar  as  i'oiu 
y\v[i  «1.  .ji.'.l  ;!:•.  :« I  K*"..:'\t  •..•  ,•    :   i:miii  li.r  v-r.ii.  A  thai  ho  *«lioii]<l  iiichule 
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in  this  reiKirt  the  procoedin^s  of  the  present  inretiii;;  was  adopted  by 
the  Aeademy. 

TR  E A S r  R  ER'S    ST ATEMEN T. 

A  statement  from  the  treasurer,  Dr.  .1.  S.  liillin^s,  dated  November 
0,  1S?M,  and  showiiifj  the  folhiwin;^  avaihibh*  balanees,  was  read  by  the 
home  secretary: 

(ioiural  fiiml $715. OS 

Bacho  f uimI "iCVj.  77 

Watson  IniHl :<,  lU.iiO 

Draper  fund IM.'i.  r>l 

Smith  fund l.r..M.«2 

The  home  secretary  also  rea^l  h»tt(»rs  from  tlie  tieasurer  rehitinpf  to  a 
portion  of  the  funds  of  t]u»  Watson  trust,  and  the  foHowin^  recommen 
datiou  from  the  conneil  was  a(U>pted  by  tlie  Aradrmy: 

Rrmtlrfd^  That  th«»  trrJisnnT.  I»r.  John  S.  Piinin«:H.  is  :nithnri/<*d  t<>  boH  tho  KM 
»haT«'s  «if  Htock  of  th<}  Mif*hi<;an  Mutual  Life  Insiir.'in(*(>  Co.  now  hfhi  in  tin*  name  of 
the  Academy,  for  tlKJ  ]»rifO  named  in  the  offer  u{'  Mr.  l>useiiliuiy  in  \\\a  letttT  of  tlie 
9th  in.«(t..  vi/,  Kiltaiid  aecrued  intere>it  to  date:  and  to  iiive*it  the  )iro(*i>i>ds  of  tliis 
sal*?  as*  proposed  hy  the  tri'a.Hurer  in  his  letter  of  thi*  *M\\  inst. 

In  rt'jrard  to  the  memoirs  of  the  Academy,  tln']ioniesi»cretjiry  n'|M>rtod 
that  one  hundred  ini^es  of  vobune  v  had  been  pritited,  but  that  .**ome 
dehiy  had  bei»n  caused  by  the  ilbistnitions.  This  ditlieidty  was  now 
removed  and  the  x>i'intin^  wouhl  so(»n  be  resumed. 

THE   RARNARD  MKDAL. 

The  foHowiiiii  documents  from  the  trust4*es  of  Cobunbia  ('olle^e,  con- 
cerning the  luopnsed  Barnard  nn*dal,  were  then  read  by  the  hemic  sec- 
retary : 

TlIK  TRCMKI'S  ok   ('oI.r.MIUA   <'n!.I.K(ii: 

IN  THK  City  of  Xi:w  V<»!jk.  No.  »i7  \V.\i.r.  Sihkkt. 

Stir  Yoik\  Xnri'inhtr  7f  ISrif. 
fii'NTl.KMKX:  The  tru8to<*f*  of  Colunihia  Colli'^e.  as  rrslilnary  le<(atiM»K  and  (lrvi«4«*es 
of  the  hite  ProHident  Rarnanl.  have  areepted  and  undertaken  to  pertorni  thi'  tru>«ls 
created  hy  ]iis>>in  And  have  iuHtrueted  me  to  eounuMnirati'  wifli  you  for  the  purpo-^o 
of  jweertainin;;  your  \viilingn«'KK  to  ehar;»e  yourNidves  with  thi*  duty  of  diM-lnrini;: 
t<»  the  trustees  of  Cohinihia  CoUe^^i'  at  tlu^  dose  of  every  term  of  livj*  years  the  namr 
of  the  pefMoii  whom  you  .iud;;o  worlJiy  to  rt:reive  tlie  "liarnard  Medal  for  Meritori- 
<iil»*  SiTviee  to  Seienee.'* 

I  incloKe  li«T«*with  a  copy  of  the  ]iortion  of  President  l»arnardV  w  ill  ndatini;  totho 
medal  referred  to,  to«;ether  with  a  transcript  from  the  niinut«'s  nf  the  trusti-es. 

Very  res|MMt fully, 

JolIX  B.  PlXK. 

Clnk. 
TuK  National  AcAnr.MV  or  Snr.NrF.s. 

ixniArT  Fi:oM  nii:  wit.i.  oi*  v.  \.  r.  HAKNAiti). 

2.  All  the  n'maind«'r  of  my  property  investt^l  as  afon^iaid  to  eonstitufe  a  fund. 
nnder  the  name  of  the  Ramard  Fund  lor  tin*.  fni'rea.>«eof  ili«»  Lilmny:  tlieini'iuiu'froni 
the  sjiiiie  to  be  devotr«l  to  the  purchase  ou  jiccouut  of  the  library  of  C'(duudda  CoUe.;^*^ 

g.  Mis,  170 ^1} 
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ofsiirli  bonks  as  froin  time  to  tiiiii'  ui:i\  Ihh  iiiiknI  iieiMli'd,  liiii  08]u>cially  rolatin^  to 
]»livsiral  or  aHtronoiiucal  MCifiirf;  s«ltM'tiii«x,  in  pivl'on'iims  thoM*  which  may  Ik*  likely 
to  Ih*  most  iisfl'iil  to  )i<Tsoiis  (Mi^ii^tMl  ill  hrji'iitiHc  iiiv«>8tigatioii.  Hut  of  the  inroiim 
from  tliis  sui<l  I'liml  I  (Ii'Mih;  that  so  iinirii  as  may  \w  iitM-essary  Mhall  he  a]>plit*<l  in  the 
inanntT  ibllow  iii<r:  Tlic  triistiM^s  of  C(»liimhia  Colh'^e  shall  raiise  to  be  stnick  with 
siiitahhMb.'N  icM's.  a  iiUMlal  of^^oM,  iiiiic-teiiths  tine,  of  the  i>ullii»ii  value  of  nut  leKi* 
than  t\>o  liiiiiili«'«l  iliiJlarH,  to  b«>  styliMl  "The  I»ariianl  Medal  for  Meritori«iu»  .Servii-e 
to  Si'iciK't*;"  and  shall  piihlirly  aniioiiner  that  a  Cdpy  of  the  same  shall  be  awarded, 
at  the  elos<»  of  <>\(>i\v  <|uiii(|iieniiial  |M'i-iod,  datin;;  iVoiii  tin*  probate  of  this  my  last 
will  and  testament,  to  .mnh  per.snn.  uliether  a  riii/i>n  of  tht>  I'nited  (Statoit  or  «>f  any 
other  ronntr\ ,  as  shall,  within  the  ti>t>  msiin  next  pri>rediii<;,  have  made  sneh  dis- 
covery in  pliNsiral  nr  astronomical  science,  or  such  no\eI  application  of  science  t-o 
])iiV]ioses  bencfirial  to  the  liniiiaii  iact>,  as,  in  tin*  judgment  of  the  National  Academy 
of  Sciences  of  the  I'nitcd  States,  Hliall  be  «>8l<'eiiied  most  worthy  of  Mich  honor.  And 
]  make  it  my  rcipiest  that  the  said  National  Academy  of  Sitieiu'es  shall  c'liai';;e  itHelf 
with  the  duty  of  dechirin<{  ti»  the  trnstees  of  ('tdnmbia  (*olle<{e..  afurei^aid,  at  the 
cltKse  of  excry  fcini  of  live  years,  as  abovi*  defin(*d,  the  name f»f  the  person  whom  they 
,jiid;;e  win*thy  to  rc(*eive  siii>h  medal,  with  a  statement  of  the  reasons  on  whicli  their 
jndi^mciit  is  founded:  and  that,  iipnn  miicIi  d(M*laration  and  nomination,  the  trustees 
shall  jirocced  to  award  the  said  iiicdal.  and  shall  transmit  the  same  to  the  pers<»n 
entitled  torecciv(>it,  accompanied  by  a  diploma  or  certificate  attesting  tin*  fact  and 
the  occasion  «d*thc  award.  Hut.  if  the  said  National  AcadenivofScieiice»(  shall  indue 
that,  during  the  fiv^^  years  prect-dinj;  the  dati*  at  whb'li,  as  above  provided,  tliLs 
award  shall  bocome  due  no  disco\ery  in  physical  or  astronomical  science,  or  no  new* 
at»p1icatiou  of  sciciititic  principIt>M  to  iiscfnl  purposes,  has  been  made  worthy  of  the 
distinction  ]iropnscd,  then  it  is  my  wish  and  request  the  award  shall  be  for  that  time 
omitted.  And  I  would  tnrther  desire  that  the  medal  above  described  shoiibl  bear,  if 
it  can  hv.  accniiiplish<d  uitlioul  interfering  with  the  appropriate  artistic  devices, 
upon  its  td»verse  side  the  motto,  Mmjua  «.»/  I'trita-f,  and  ujmui  its  reverse  llie  luutto, 
Iho  optimo  Mnj'inWf  iilorUi  iti  ExnUitt, 

KXTKACr    FK<»M    TIIK   MINUIKS    oF    TIIK    MKKIlNlr    OF    TIIK  TRLSTKKS  OF  COLUMBIA 

tOMj;<;K. 

At  a  mei'linji;  of  the  trustees  of  Colnmbia  College  in  the  city  of  New  York,  held  at 
the  collrjre  on  Mniulay,  the  2d  day  «if  November,  in  the  year  of  our  Lord  one  thuu- 
sand  citiht  hundred  and  ninety  one.  tin*  following  action  was  taken: 

l!*snlni1.  That  the  tnisiiM-s  ac«Tpt  with  "^iratefnl  a]ipreciation  the  gifts  of  the  late 
President  liarnard.  and  undertake  and  a«irce  to  perftu'in  the  trusLs  created  by  the 
will. 

lifftitti'fit.  'J'hat  the  remainder  of  the  jtr'ipiq-fy  l)Oi|iieathed  to  the  colle;xe  l»y  L)r. 
Darnard  be  sri  apart  a.-%  a  I'nnd  \i»  be  known  as  tin*  *'Barnanl  Fund  fc»r  the  Inert*ase 
of  the  liiliiary;"  that  so  nmrh  of  the  income  t»f  said  fund  a»(  may  1m;  m-ces.sary  be 
applied  to  tin- manufacture  and  >uppiy  once  in  c\ery  five  years  of  a  ;;olil  mtHlal  of 
the  bullion  \alue  of  lint  Ii><  than  .flM)i»,  to  be  known  as  "The  Harnard  Medal  for 
Meritorious  Scr\  ice  to  Si'ieiirf."  and  lh.it  iln-  icmainder  of  tin*  income,  of  tin*  said 
fund  bf  applied  t<»  the  puichasi*  for  the  lilirary  of  su(*li  books  as  from  time  tu  titiic^ 
may  In*  nmst  needed  but  i->.pf«i:illy  relat  iiiyf  to  ph  \  sical  or  asir<ui(»iiiical  scieiici*.  Nelect- 
ini*  in  pretcrciic*'  thosi*  which  may  be  likely  to  be  most  Useful  to  ]»ersonK eii;;a«;ed  in 
scient ili<'  inve**! i^iatiou. 

A'rs'i/r/'/.  That  it  hi- refi'in-d  to  tln^'omniittct*  on  the  library  tticause  to  bo  pre- 
pared and  to  submit  a  ^^uitabh'  de»ii^ii  t'or  such  iiM*dal.  the  desi^ra  conforming:  as 
iiearlx  as  pia«-ti<'ab|i>  ioih«"  suuj;;rsli«iii*«  contained  in  llie  will. 

/,VMi/r#f/,  That  one  -^uili  medal  be  a  wauled  at  commencement  at  the  close  of  every 
<{uiiii|ueniiia]  j»eri«Ml,  dating  from  the  17th  day  (dMiily.  1SSI».  to  such  person,  if  any, 
whether  a  citi/.cn  of  the  Cuited  Slates  »»r  of  any  <dher  country,  as  shall,  within  the 
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^ve  yean*  next  premliii^  havi*  made  Mirh  cIi.scovit.v  in  pliv.si«:il  nr  :i>trniinjiii(al 

Bcienrc,  orHiirh  iiovel  ajiplirntiotinf  .sririire  tn  iiiir|u»s«'h  hciiclirial  tothi*  Iiiiiiiau  race, 

an  ill  till*  Jiid^fiiciit  of  the  National  Ac-adomy  ol*  Scit'iifo.s  of  (Ih*  riiit<Ml  Stales  sliall 

be  estreiiitMl  most  \v<»rtliy  fifHuch  honor. 

RfStffral,  That  the  (Mt'rk  he  instriK'ted  to  tranKuiit  to  tlie  National  Aeadeniy  of 

Sciences  a  eupy  of  that  iiortion  of  the  will  of  Pr.  Harnaid  n-Iatin*;  to  "The  Marnanl 

Medal  for  Meritorions  Servi«*e  t»>  Sri«»n«'e"  and  to  asrcitain   \>lM'tln'r  siieh  Aradeniy 

will  charu*' it.*«elf  w  itli  t!i«»  dntv  of  dfcl.iiinjj  t«»   tin*  trnHteen  at  liie  ilosi*  «if  i-verv 

term  of  live  yuaiH,  the  name  of  the  person  whom  they  ,iuil;;r  woitliy  to  rereive  snch 

medal. 

A  true  ct)py. 

Jniix  JS.  Pim:, 

Chrk. 
1{E<:nMMKNI)ATI<)NS   I'KnM   THK  OOt  NCIL. 

The  tolliiwiii;^  recoiniiimtlatioiis  tVoiii  t\w  foimril  >\«»n»  thi'ii  ii»atl  by 
till*  liniiu*  S4»fr4'tary,  and  witi*  adopted  by  tlu*  Aradt*my: 

1.  That  thr  Arad*»iiiy  arcept  the  trust  n*latiii;j:  to  theiiUMlal  provided 
by  th«»  will  of  Dr.  F.  A.  I*.  l>ariiard. 

)1,  That  a  eoiiiniittee  of  five  ineiidHMs  be  appoiiiteii  to  iioniiiiate.  to 
the  Aeademy  froiii  time  to  time*  the  iiaiiieof  the  person  to  be  th'sigiiatetl 
a8  the  recipient  of  the  lUirnard  medal. 

COMMITTKE  ON  THE  BAKNAKD  MHDAL. 

The  foUowinfj  members  wereappointetl  by  tln»  presitlent  as  this  com- 
mit tee: 

C.  F.  (Miandler,  ehairman;  Lewis  Hoss,  J.  l\  (!ooke,  E,  8.  Dana, 
G.  Brown  (loode. 

NOMINAri(»M5. 

Four  nominations  for  membership  in  the  Arademy  were  rrad  liy  the 
home  secretary.  Thest».  will  be  acted  upon  at  the  next  mei'tin*;,  in  April, 
181)1?. 

The  special  session  then  atljourned. 

Besx>ectful]y  isubmitti'd. 

().  ().  Maksit, 

Vreaidvnt  of  the  Xational  Aciidcmy  of  (Sciences. 
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AN  ACT  to  incorporate  the  National  Acatiomy  of  Scienc<^s. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  tl^e  United 
States  of  America  in  Congress  assembled,  Tbat  Louis  Aii^assiz,  Masaacku- 
aetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
BacUe,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts ;  VV.  11. 0.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  MasHacbusetts ;  Alexis  Caswell, 
Rhode  Island ;  William  Ghanvenct,  Missouri ;  J.  H.  G.  CofUn,  United 
States  Naval  Academy,  Maine ;  J.  A.  D<ihlgren,  United  States  Navy, 
Pennsylvania;  J.  1).  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo«; 
J.  P.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia ;  A.  A.  Gould,  Massachusetts; 
B.  A. Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.Guyot,New 
Jersey;  James  Hall,  New  York ;  Joseph  Henry,  at  large ;  J.  E.  Ililgard, 
at  large,  Illinois;  Edwanl  Hitchcock,  Massachusetts;  J.  H.  Hubbard, 
United  States  Naval  Gbservatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.F.  Longstreth,  Pennsylvania;  D.  H.  Malian,  United  States  Military 
Academy,  Virginia ;  J.  8.  Newberry,  Ohio ;  li.  A.  Newton,  Connecticut; 
Benjamin  Peirce,  Massachusetts;  John  Kodgers,  United  Stales  Navy, 
Indiana;  Fairman Rogers,  Pennsylvania ;  E.  E.  Kogers, Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Ruth  erf urd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin Sillimau, 
Junior,  Connecticut;  Theodore  Strong,  New  Jersey ;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wymau, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constitutcil,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  further  enacted,  That  the  National  Academy  of  Sci- 
ences shall  coQisist  of  not  more  than  fifty  ordinary  members,  and  the 
mid  corporation  hereby  constituted  shall  have  power  to  make  its  own 
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organizatiou,  including  ito  constitution,  by-laws,  and  rules  and  rognla- 
tions ;  to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise ; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  npon  by 
any  Department  of  the  Government,  investigate,  examine,  experiment, 
and  report  upon  any  subject  of  science  or  art,  the  actual  expense  of 
such  investigations,  examinations,  experiments,  and  reports  to  be  paid 
from  appropriations  which  may  be  made  for  the  puri>ose,  but  the  Acad- 
emy shall  receive  no  compensation  whatever  for  any  sei'viccs  to  the 
Government  of  the  United  States. 

Approved,  March  3, 18Q3. 


AN  ACT  to  amend  tho  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  tlie  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledj  That  the  act  to  incorporate  the 
'National  Academy  of  Sciences,  approved  March  three,  eighteen  hundred 
and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to  remove 
the  limitation  of  the  number  of  ordinary  members  of  said  Academy  as 
provided  in  said  act. 

Approved,  July  14, 1870. 

Depautment  OF  State,  June  10, 1882. 
True  copies. 

Sevellon  a.  Brown, 

Chief  ClerJc. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  truai 
fiindfl  for  the  promotion  of  science,  and  fur  other  pnrposes. 

Be  it  enacted  by  the  Senate  and  House  of  liepresentatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  National  Academy  of 
Sciences,  incorporated  by  the  ace  of  Congress  approved  March  thini, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  tlie  same  in  trust,  to  be  ap)>lied  by  the  said  Acad- 
emy in  aid  of  scieutitic  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

Department  of  State,  June  24, 1884. 
A  true  copy. 

Sevellon  A.  BnowN, 

Chitf  Clerk. 
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COySTTTFTTOy  AXD  JiFLKS  OF  THE  NATIOSAL  ACADEMY  OF  SCIFyCES. 

Asauieuded  uud  a<l(»]ited  April  17,  I87*i,  and  fiirtber  aiiiondod  April  *iO,  lci75,  April  ;il, 

Itiiil,  April  VJ,  U&i,  April  \S,  l^f*3,  and  Apiil  lU,  larid 

PREAMHLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Conjjress,  and  ai>- 
proved  by  the  President  of  the  United  States,  on  the  3d  day  of  March^ 
A.  D.  IfHi^ij  and  in  conformity  witlitheamendinent  to  said  act,  approved 
Joly  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules : 

Article  I.  OF  MKMnERS. 

# 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  sisscK^ates.    Members  must  be  citizens  of  the  United  States. 

Sko.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  ])art  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Acsulemy. 

•    Articlk  II.— of  the  officers. 

Sec.  1.  The  ollicers  of  the  Acatlemy  shall  be  a  president,  a  vice-presi- 
dent, a  foreign  secretary,  a  home  setiretary,  ami  a  treasurer,  all  of  whom 
shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present, 
at  the  first  stated  session  after  the  expiration  of  the  current  terms,  [»ro- 
vided  that  existing  otiicers  retain  their  places  until  their  successors  are 
elected.  In  Ciise  of  a  vac^incy,  the  election  for  six  years  shall  be  held 
in  the  same  manner  at  the  session  when  such  vacancy  occurs,  or  at  the 
next  stated  session  thereafter,  as  the  Academy  may  direct.  A  vacancy 
in  the  ofiice  of  tresisurer  or  home  secretary  may,  however,  be  filled  by 
appointment  of  the  president  of  the  Academy  until  tiie  next  stated  ses- 
sion of  the  Academy.  -•'> 
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8ec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  tliem  by  the  constitution  of  the  Academy. 

8ec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council,  shall  name  all  committees  except  such  as 
are  otiierwise  especially  providetl  for;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects,  and  report  thereon  to  the  Academy  at  its 
session  next  ensuing ;  and,  with  the  council,  shall  direct  the  general 
business  of  the  Acailemy. 

It  shall  be  competent  for  the  president,  in  special  c^ses,  to  call  in 
the  aid,  ui>on  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries -sliall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  beibre  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  re<^ipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members,  and 
keep  a  set  of  books  showing  a  full  account  of  receipts  and  disburse- 
ments. Jle  shall  present  a  general  report  at  the  April  session.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  Academy. 

AiiTiCLK  III.— OF  the  meetings. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  Ai>ril,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Aca<leniy  niay  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes ;  and  the  members  present  at  any  meet- 
ing shall  constitute  a  <iuoruni  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Acmlemy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public ;  those 
of  the  transaction  of  business,  closed. 
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Bec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  meetings  may  be 
oonvened  at  the  call  of  the  president  and  two  members  of  the  council,  or 
of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
bnsineBS  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be  held 
separately,  unleSH  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  cSlection  for  ofiicers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
Toter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  re- 
ceived more  votes  than  any  others  shall  be  declared  elected.  If  two  or 
more  names  have  recaiveil  the  lowest  number  of  votes  that  would  elect, 
additional  balloting  shall  be  \uid  for  as  many  members  as  remain  each 
time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  eleeted  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  meml)ership  shall  be  held  in  the  following  man- 
ner:  Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  i)ersons, 
and  the  person  receiving  die  highest  number  of  votes  shall  be  declareil 
elected,  provided  that  he  received  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots ;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  l)e  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 
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Before  and  during  elections,  a  discuHsiou  of  the  meritfl  of  nomineea 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  msyority 
vote  of  tlie  members  i)resent. 

Sec.  G.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  mem1>er  indicating  on  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
fiignntures  of  the  oflicers,  sh<a11  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membershii),  and  to  foreign  asso- 
ciates on  their  election. 

Sec  1).  Resignations  shall  bo  addressed  to  the  president  and  acted  on 
by  the  Academy. 

Article    V.— OF    SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

KEPORTS. 

Seo.  1.  Communications  on  scientiiic  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  pai)ers  by  any  member  may  be  read 
by  the  author  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  l)e  considered  responsible  for  the 
fact^s  or  opinions  exi)ressed  by  the  author,  but  shall  be  held  responsible 
for  the  jiropriety  of  the  paper. 

I'ersons  who  are  not  niembers  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
dire(^tiou  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  i*equested 
by  the  Government  of  the  Tiiited  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  follownug 
stated  session. 

Sec.  5.  The  mlvice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
]>osition  of  the  Government,  upon  any  matter  of  science  or  art  within 
itii  scope« 
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Sec.  6.  An  animal  report  to  be  presented  to  (Joiifrress  sliall  be  i>re- 
paretl  by  the  president,  sind  before  its  presentation,  Kubntitted  by  liini, 
first  to  the  council,  and  atlerwanls  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of  be- 
stowing^ them  accepted  b^^  tiie  Academy,  upon  the  recommendation  of 
the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  o1)je(*t  the  advancement  of  sci- 
ence may  also  be  acceiited  and  administered  by  the  Academy. 

Article  VI.-OF  THE  PKOrEKTY  OF  THE  AC  A  HEM  Y. 

Seo.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States;  or,  with 
the  approval  of  the  council,  in  State  bonds,  or  first  mortgage  bonds,  or 
real  estate.  The  treasurershall  have  authority,  with  the  approval  of  the 
council,  to  sell  and  transfer  any  United  States  bonds  held  by  him  in  the 
corporate  name  of  the  Academy. 

Seo.  2.  No  contract  shall  be  binding  u}Mm  the  Academy  which  has 
not  been  first  appnived  by  the  couiu.*il. 

Sec.  3,  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

AiiTiCLK  VII.— OF  ADDITIONS  AND  AMENDMENTS, 

ft 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  lor  sn(*.h  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  there(»n  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  twothinls 
of  the  votes  cast,  it  shall  be  declared  adopted. 

Absent  nienil>ers  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 

I.  In  the  absence  of  any  oflicer,  a  member  shall  be  chosen  to  i)erform 
his  duties  temi>orarily,  by  a  plurality  of  viva  voce  votes,  upon  opcu 
nominations. 

II.  On  the  first ']ay  of  ea<^h  stated  session,  immediately  after  calling 
the  roll  of  membera,  a  recording  secretary  shall  be  elected  by  a  plurality 
of  members  present  to  iUsist  the  home  secretary  in  keeping  the  records 
of  the  session. 


3t)     REPORT   OF   THE   NATIONAL   ACADKMY   OP   SCIENCES,  1891. 

III.  The  accounts  of  the  treasurer  sh.ill  he  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
ineetin*^  at  which  the  accounts  are  prenented,  which  committe-e  shall 
report  l)efore  the  close  of  that  session,  and  shall  then  be  discharg<'.d. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  sh<all  l>e  inspected  and  verilied  by  a  committee  to  be  annu- 
ally appointed  by  the  president.  The  re^mrt  of  this  committee  shall  be 
preseutCHl  to  the  Academy  at  its  lirst  stated  session  in  eiich  year,  and 
referreil  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy*. 
This  committeo  shall  meet  not  less  than  two  weeks  jirevious  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  receptiou  of  the  members ;  to  arrange  the  business  of 
each  day;  to  receive  the  titles  of  papers,  reports,  etc.;  and  to  arrange 
the  order  of  reading,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  length 
of  time  to  be  devoted  to  reading  of  all  papers  submitted,  and  to  limit 
the  time  to  be  occupied  in  their  discussion. 

y.  At  the  meetings,  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice-presi- 
dent 

2.  Koll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Keports  of  president^  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  days  of  the  session,  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  (M>rrection. 

VI.  The  rules  of  onler  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings shall  be  convene<l  at  noon. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  Ik^  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnisheil,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  siny  time,  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  slndl  date  in  the  records  of  the  Academy  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta* 
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tion  shall  be  that  in  which  they  wero  registered,  unless  changed  by 

consent  of  the  author. 

XL  Papers  from  persons  not  members,  read  before  the  Academy,  and 

intended  for  publication,  shall  be  referre^l,  at  the  meeting  at  which  they 

are  read,  to  a  committee  of  members  competent  to  judge  whether  the 

pai)er  is  worthy  of  publication.    Such  committee  nhall  report  to  the 

Academy  as  early  sw  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Academy  shall  be  prepared  and  published  by 
the  secretaries. 

XIII.  The  printing  of  the  Academy  shall  l>o  under  the  charge  of  a 
committee  of  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIV.  The  annual  report  of  the  Academy  may  be  accompanied  by  a 
memorial  to  Congress  in  regaixl  to  such  investigations  and  other  subjects 
as  may  be  deemed  advisable,  recommending  apxiropriations  therefor 
when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shciU  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  phice  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  dei)osited  shall  be  kept  by  the  home  sec- 
retary, who  is  authorizcil  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresi>onding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  ujion 
objeets  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authorized  to  defray,  when  approvetl  by  the 
president,  all  the  proper  expenses  of  commit  tees  appointed  to  make  sci- 
entific investigations  at  the  request  of  departments  of  the  Government, 
and  in  each  case  to  look  to  the  department  requesting  the  investigation 
for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home  sec- 
retary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretarv  with  a  sutficient  numl>er 
of  printed  copies  of  the  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXL  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
np  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  oi>ened  only  by  the  tellers. 
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XXII.  All  discussions  as  to  the  claims  aiiil  qualificatioiis  of  nominees 
at  meetings  of  tlio  AcacltMny  will  be  held  strictly  confidential,  and  re- 
marks and  crilicisnis  then  made  may  be  communicated  to  no  person 
who  was  not  a  m(Mnbi*r  of  the  Academy  at  the  time  of  the  discussion. 

XX III.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealetl  on  the  written  motion  of  any  two  members,  sifjried  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  tlie  same 
shall  be  a[)proved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  18(U,  the  president  is,  t'^*  offwiOy 
a  member  of  all  Guvciumeut  committees  of  the  Academy. 


APPENDIX    C. 


ORGANIZATION  OF  THE  ACADEMY,  1891. 

Expiration  of  t«rm. 

Marsh,  O.G.,  Pntidtnt April,  1896 

Walker.  P.  A.,  VicerrreMdeni April,  1897 

Gtbbs,  Wolcott,  Foreign  iSicretanj ApriM892 

Hall,  A,,  Hmne  Secretary April,  1895 

Billings,  John  S.,  Treasimr April,  1893 

ADDITIONAL  MKMBERS  OP  COUNCIL,  l«iH>-'9i. 

Brush,  G.  J.  Mkigs,  M.  C. 

Gould,  B.  A.  Newcomh,  S. 

Langley,  S.  p.  Ukmsen,  Ira. 

COMMITTEES  OP  THE  ACADEMY. 

On  Wuya  and  Means  U)  Provide  a  Fund. for  the  Arademy, 

Rogers,  Fairman,  Chnirman.  Marsh, *0.  C. 

Chandler,  C.  F.  Mitchell,  S.  Weir. 

pumpelly,  r. 

On  Wfifjhts,  Measures,  and  Coinatj*, 

GiBBS,  Wolcott.  Nkwcomh.  S. 

Gould,  B.  A.  NK\VTt»N,  II.  A. 

Meigs,  M.  C.  PKiiicK,  (.'.  S. 

Trowuridge,  W.  p. 

On  the  El'rtion  of  Foni'ju  An.son'Uts, 

GlRBS,  WOL(X)TT,  Clui.inwfn,  GouLD,  B.  A, 

Dana,  J.  D.  Hall,  A. 

« 

On  liiSLrriiuj  I'uhlln  Laiidso,,  n„d  n'nr  Mount  Whitnfy,  ('".liforniaffor 

>'••/»  iitiib:  I'lii'ijost.ii. 

Laxgley,  S.  p.,  r/i'iiriii't,,.  Brewer,  W.  II. 

Powell,  .1.  W. 

On  Vuhlii'tiJinn. 

The  Home  SEf:RETARY.  Mendk.n'mall.  T.  C. 

Billings.  .J.  S.  Newcj-mij,  s. 

Pi.)WELL,  J.  W. 

S.  Mis.  170 3  33 
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On  Puhlicfithns  of  the  Academy, 

Gill,  T. 

On  the  Rehition  of  the  Academy  to  the  Goverjiment, 

The  Puesidext.  Billixgs.  J.  S. 

Vice- President.  Brush,  G.  J. 

Secretaries.  Meigs,  M.  C. 

Powell,  J.  W. 

On  Inrestijfition  of  the  North  MwjmJic  Pole, 

Laxglev,  S.  p.,  Chairman.  Mayer,  A.  M. 

Abbot,  H.  L.  Schott.  C.  A. 

TROWBRIDCiE.  W.  P.  TKOWBRID'.iE,  J. 

Carpmael,  C. 

Oil  Vniformitfj  of  M':o,^ur*:f:  in  Physical  Apparatus. 
Laxgley,  S.  p..  Chairman.  Mexdexhall,  T.  C. 
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LETTER  OF  TRANSMITTAL 


National  Academy  op  Sciekces, 
Washingt^yn,  D.  C,  January  lOy  1693, 

Sir:  In  conformity  with  the  requirements  of  the  act  of  incoipora- 

tiony  approved  Marrh  3,  1863,  I  have  the  honor  to  submit  herewith  a 

report  of  tlie  operations  of  the  ^National  Academy  of  Sciences  during 

the  past  year. 

Very  respectftdly, 

O.  0.  Maksh, 

PrrMdent  of  the  yational  Acddetny  of  8cienee$. 

The  Pbesident  of  the  Senate. 
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REPORT 


OF 


THE  NATIONAL  ACADEMY  OF  SCIENCES. 


Tlie  National  Aoailomy  of  Sciences  was  eRtablislied  by  act  of  ConffrcRs 
in  March,  1803,  with  power  to  frame  its  own  constitution,  select  its  own 
members,  and x)ro vide  in  other  respects  for  its  continuanc^e  and  success- 
ful oi»eration. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to  in- 
vestijrate,  examine,  experiment,  and  rei>ort  on  any  subject  of  8ciem*e  or 
art  Avhenever  (railed  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  i)res4'nt  about  one  hundred  members,  and 
these  have  all  been  selected  for  their  original  researches  in  science. 
They  represent  within  their  ranks  nearly  every  department  of  knowl- 
edge, and  their  ser\ices,  in  accordance  with  the  charter  of  the  Academy, 
ai'e  always  at  the  disposal  of  the  Government  without  compensation. 

SESSIONS  OF  THE  NATIONAL  ACADEMY. 

Dnrin{(  the  past  year  the  Academy  has  held  three  sessions.  The  first 
was  tlie  regular  annual  meeting,  held  in  Wa8hingt4m,D.C'.,  April  19  to 
22j  1802;  the  second  wa,s  a  scientific  session,  in  Baltimore,  Md.,  Novem- 
ber 1  to  3,  18112;  and  the  third  was  a  si)ecial  meeting  in  Baltimore, 
November  2,  1892. 

STATED  SESSION. 
[Held  in  Wusliingtou  City.  April  19  to  22,  1802.] 

Tlie  Wasbington  session  was  held  in  the  National  Museum,  the 
president,  Prof.  O.  C.  Marsh,  ])residing. 
The  foll<»wing  members  were  lU'esent  chiring  the  session: 


Abbe, 

CoiuBtuck, 

Hall. .)., 

Pumpolly, 

Abbot, 

Cope, 

Hill.  (i.  W., 

Putnam, 

Barker, 

COUOA, 

KiiiR, 

KeniHt'D, 

Billings, 

Dana,  E.  8., 

Langley, 

Kowland, 

BcWBy 

Gibim,  W., 

Ma  rail. 

Schott, 

Brewer, 

Gilbert, 

Muytsr, 

Walker, 

Brash, 

Gill, 

MfiHlcnball, 

White, 

Casey, 

Gould. 

Morso, 

Young. 

ChuDdler,  S.  C, 

H«i^iie, 

Powell, 

Chittenden, 

Hall,  A., 
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Daring  this  sessiou,  the  following  pai)eTS  were  read  and  discnssed: 

(1)  Gilbert,  G.  K. :  An  American  Matir.    Discnssed  by  Mossrs.  Abbe  and  Gilbert. 

(2)  Woodward,  R.  S.,  presented  by  T.  C.  Mendenhall:  The  Form  and  Efficiency  of 
the  Iced  Bar  Base  Apparatus  of  the  U.  S.  Coast  and  Geodetic  Survey.  Discussed  by 
Messrs.  Comstock  and  Woodward. 

(3)  Abbe,  C. :  On  Atmospheric  Radiation  of  Heat  in  Meteorology. 

(4)  Bigelow,  F.  H.,  presented  by  C.  Abbe:  On  the  Deflecting  Forces  that  Produce 
the  Diurnal  Variation  of  the  Normal  Terrestrial  Magnetic  Field. 

(5)  Schott,  0.  A. :  Abstract  of  Results  from  the  U.  S.  Coast  and  Geodetic  Survey 
Magnetic  Observatory  at  Los  Angeles,  Cal.,  1882-1889.  Part  III.  Differential  Meas- 
ures of  the  Horizontal  Component  of  the  Magnetic  Force.  (Read  by  Mr.  Menden- 
hall.)   Discussed  by  Messrs.  Abbe  and  Schott. 

(6)  Packard,  A.  S. :  On  the  Anatomy  and  Systematic  Position  of  the  Mecoptera. 
(Read  by  Mr.  Gill.) 

(7)  Chandler,  S.  C. :  On  the  Laws  of  the  Variation  of  Latitude.  Discussed  by 
Messrs.  Boss,  A.  Hall,  and  S.  C.  Chandler. 

(8)  Chandler,  S.  C:  On  the  Causes  of  Variations  of  Period  in  the  Variable  Stars. 

(9)  Mendenhall,  T.  C. :  On  the  Force  of  Gravity  at  Washington. 

(10)  Mendenhall,  T.  C. :  On  the  Recent  Variations  of  Latitude  at  Washington. 
Discussed  by  Messrs.  A.  Hall,  Mendenhall,  S.  C.  Chandler,  Boss,  Young,  and 
Gonld. 

(11)  Mayer,  A.  M.:  On  the  Acoustic  Properties  of  Aluminum,  with  Experimental 
niustrations.    Discussed  by  Messrs.  Barker,  S.  C.  Chandler,  and  Mayer. 

(12)  Lea,  M.  Carey:  Disruption  of  the  Silver  Haloid  Molecule  by  Mechanical 
Force.    (Read  by  Mr.  Barker.) 

(13)  Cope,  E.  D. :  On  the  Homologies  of  the  Cranial  Arches  of  the  Reptilia.  Dis- 
cussed by  Messrs.  Gill  and  Cope. 

(14)  Cope,  E.  D. :  On  the  Osteology  of  the  Genus  Anniella.    Discussed  by  Mr.  Gill. 

(15)  Abbe,  C. :  The  Astronomical,  Geodetic,  and  Electric  Consequences  of  Tidal 
Strains  within  an  Elastic  Terrestrial  Spheroid. 

(16)  Morse,  E.  S. :  Asiatic  Influences  in  Europe.    (Read  by  title.) 

(17)  Mayer,  A.  M. :  Exhibition  of  Chladni's  Acoustic  Figures  transferred  to  paper 
without  distortion. 

(18)  Pupin,  M.  I.,  presented  by  T.  C.  Mendenhall:  On  Electrical  Discharges 
through  Poor  Vacua,  and  on  Coronoidal  Discharges.    Discussed  by  Mr.  Abbe. 

(19)  Powell,  J.  W. :  A  Deiiuition  of  Institutions.     (Read  by  title.) 

(20)  Gill,  T. :  The  Partition  of  the  North  American  Realm.     (Read  by  title.) 

(21)  Putnam,  F.  W. :  Exliibition  of  Teeth  of  a  Gigantic  Bear,  probably  an  extinct 
species,  found  in  ancient  mounds  in  Ohio. 

(22)  Lane,  .7.  Homer:  A  Means  of  MeaHuring  the  Diflference  between  the  Tidal 
Change  in  the  Direction  of  the  Plumb  Line  and  the  lldal  Deflection  of  the  Earth's 
Crust.    (A  posthumous  paper,  presented  by  C.  Abbe.) 

(23)  Abbe,  C. :  Biographical  Memoir  of  William  Ferrel.    (Read  by  title.) 

(24)  Abbe,  C. :  Biographical  Memoir  of  J.  Homer  Lane.    (Read  by  title.) 

ELECTIONS. 

The  following  members  were  elected  for  the  council  for  the  ensuing 
year:  Messrs.  Brush,  Gould,  Langley,  Mendenhall,  Newcomb,  and 
BemseiL 

THE  WOLCOTT  GIBB8  FUND. 

Mr.  Gonld  stated  that  when  Mr.  Wolcott  Gibbs  reached  the  age  of  70 
years  a  number  of  his  friends  and  pupils  presented  to  him  the  sum  of 
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12,600  to  ostabllBh  a  fund  bcarinj?  his  name,  the  income  of  which  Mhould 
be  devoted  to  aiding  in  the  prosecuition  of  chemical  research. 

Mr.  Qould  then  read  the  hotter  from  Mr.  Gibb»  accepting  this  gift, 
and  suggesting  thr  *^  the  fund  be  intrusted  to  the  Academy,  and  also 
prescribing  the  manner  of  applying  it.    The  letter  is  as  follows : 

My  Dear  Professors  Jackson  and  Loeu  :  May  I  beg  you  to  preseut  lo  those 
from  whom  I  receiyed,  a  few  days  siuee,  so  signal  a  mark  of  friendship  and  good- 
will my  heartiest,  most  earnest,  and  most  grateful  acknowledgment  f  The  address 
which  I  received  on  my  seyentieth  birthday,  signed  by  more  than  100  friends^ 
pupils,  and  assistants,  brings  back  my  youth  in  recalling  the  names  of  those  who 
now  join  to  ofi'er  me  more  than  mere  good  wiHhes  to  cheer  my  advancing  age.  Their 
active  friendship  has  taken  the  form  which  was  most  acceptable  to  me — that  of  an 
endowment  to  assist  research  in  my  own  branch  of  science,  so  that  I  can  feel  that 
in  a  certain  sense  my  power  to  work  will  not  tenuinato  with  my  life.  As  the  gen- 
erosity of  my  friends  permits  me  also  t-o  dispose  of  the  manner  in  which  the  endow- 
ment shall  be  administered,  I  submit  to  them,  through  you,  the  {dan  which  seems  to 
me  best  adapted  to  carry  out  their  wishes — a  ]dan  which  has  been  fully  tested  in 
somewhat  similar  cases  and  found  to  work  well  in  practice. 

1  therefore  propose  that  the  fund  raised  for  endowment  shall  bo  given  to  the 
National  Aca<1emy  of  Sciences,  to  hold  the  same  in  trust,  and  to  invest  and  reinvest  as 
may  be  necessary  or  advisable.  The  income  or  interest  of  the  fund  nhall  be  a<luiin- 
i«tered  by  a  board  of  directors  consisting  of  three  persons,  of  whom  at  least  two  shall 
be  members  of  the  Academy.  The  first  board  shall  consist  of  Charles  lAuiug  Jack- 
son, Thomas  M.  Dronvii,  and  Ira  Kemson,  and  the  directors  shall  have  power  to  fill 
vacancies  in  their  own  number,  notifying  the  Academy  of  their  action  without 
delay.  In  case  of  the  deaths  of  all  the  members  of  the  board,  their  places  shall  be 
filled  by  persons  holding  professorships  of  chemistry,  to  be  ap]>ointed  by  a  vote  of 
the  Academy.  The  directors  shall  make  an  annual  report  to  the  Academy,  stating 
the  condition  of  the  fund  and  the  appropriations  nuide  during  the  year.  They  shall 
have  absolute  and  entire  control  of  the  disposition  of  the  income  of  the  fuud,  em- 
ploying it  in  such  manner  as  they  may  deem  for  the  best  interest  of  chemical 
science. 

It  is  my  belief  that  the  above,  or  a  similar  arrangement,  is  the  best  that  can  bo 
made — that  is  to  say,  the  one  which  is  most  likely  to  be  of  x>eruiunent  benefit  to 
science.    I  trust  that  it  will  meet  with  the  approbation  of  those  who  have  honored 
me  with  their  confidence  and  their  regard. 
Sincerely  yours, 

WOLCOTT  GiBBS. 

Newport,  March  1, 189t, 

The  president  in  reply  spoke  of  the  honor  shown  the  A(;a<leniy  by 
this  mark  of  confidence.  Mr.  Brush  niove<i  that  the  matter  be  referred 
to  the  council  to  recommend  such  action  as  might  be  thought  proper. 
This  motion  was  adopted. 

UECOMMENDATIONS  FKOM  THE  COrNCIL. 

The  following  recommendations  from  the  council  were  ado]>ted  by  the 
Academy: 

(1)  That  the  Aoa<lemy  accept  the  charge  of  the  Wolcott  Gibbs  fund  for  the  promo- 
tion of  chemical  research,  subject  to  the  conditions  expressed  in  Dr.  (Jibbs'  letter  to 
the  donors;  also  that  it  offer  its  congrutulutions  to  Dr.  Gibbs  on  the  well-merited 
honor  which  has  been  conferred  uiion  him,  and  its  acknowledgments  to  him  for  the 
confidence  which  he  has  manifested  by  his  disposal  of  the  fund. 
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(2)  That  tlio  boards  nf  direciiou  aiul  trustees  of  the  several  tnist  fundR  of  the 
A4'ad<Miiy  bo  authorized  to  soil,  at  thrir  discretion,  apparatus  provided  by  them  for 
sp(*cial  ri'scarchoj^. 

(3)  That  the  membership  fee  for  tlie  ensuiiig  year  be  $5. 

REPOKT  OF  THK  Ai;i)lTING  COMMITTBB. 

.The  following  report  of  the  auditing  comniitte^  was  presented  to  the 
Academy,  and,  on  motion  of  Mr.  Gould,  wivs  accepted : 

Washington,  D.  C,  April  19, 1892. 

The  committee  appointed  to  examine  the  ro])ort  of  the  treasurer  respectfully  report 
that  they  have  performed  this  duty,  and  they  hereby  certify  that  the  statements  of 
expenditures,  receipts,  and  balances,  correspond  to  the  vouchers,  books,  and  accoanta 
of  the  treasurer,  and  are  found  correct. 

Thomas  L.  Casey, 
c.  b.  comstock. 

R.  H.  ClUTTENDKN. 

treasurer's  report. 

Washington,  D.  C,  April  19, 189g. 

To  the  President  of  tbx  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as  treasurer  of  the 
National  Academy  of  Sciences,  for  the  year  ending  April  19,  1892 : 

ft 

(i)  General  fund,  April  21,  1891,  to  April  19,  1892, 

Balnncebrought  forward  from  April  21,  1891 $397.50 

Amount  of  invested  income *500. 00 

Income  received  duriug  the  year 458. 26 

Total  to  be  accounted  for 1, 356. 76 

DisburMiMl  during  the  year  * ^350*  16 

Balance  on  hand 500.60 

Invested  income  on  hand *500.00 

Total  accounted  for 1,355.76 

Actual  balance  after  deducting  outstanding  obligations 1, 000. 60 

(5)  The  Barhe  irutifund. 

Balance  brought  forward  from  April  21,1891 $4,220.24 

Appropriations  reimbursed 1,212.50 

Iiicimie  n*ci*ivrd  during  the  year 3, 152.97 

Total  to  be  accounted  for 8, 585, 71 

Disbursed  during  the  year $4,  oiiO.  63 

Balance  on  hand 4, 025. 08 

Total  accounted  for 8,585.71 

Available  balance  at\er  deducting  outstanding  obligations 1,674.29 

*  lQvest<'d  in  District  of  Columbia  3.(15  per  cent,  bonds  registered. 
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(S)  The  U'tifsoii  triiHf  j'iuhI, 

ISalanco  broil ffht  forward  from  April  L' I,  1  SHI  ^LIW.  5() 

Amoiiiii  of  iuventetl  iimMiio '"1,500.00 

IncoiDe  recoived  dnrinj;  Mir  year 1, 112. 74 

Total  to  bosMcoiuited  for 4,000.30 

TranMferred  to  capital  fiiml $212.20  • 

Balniipc  on  hand 2,25s.  10 

Invested  iiiconie  ou  liaud "1, 5(K).  00 

Total  nccouiitod  for 4,000.:^ 

Available  balance  after  dednctiii^  oiit-«t:iiHlin<;  oldijications 3,758.10 

(4)   The  Ih'iiju'i'  ini'ditl  fund. 

Balauce  bnm^lit  fi»r\vard  from  April  21, 1S91 $718.42 

Income  received  during  the  year 330. 19 

Total  to  be  accounted  for 1, 0'S.fil 

Balance  ou  hand 1, 07S,  61 

(o)  The  Smith  medal  fund. 

Balance  brought  forward  ft*om  April  21,  ISlH $1,348.85 

Income  receixed  *lurin;r  tin?  year 525.50 


■o 


Total  t^>be  acounted  for 1,874.25 

Balance  on  hand 1, 874. 25 

Daring  the  yetir,  tlie  following  cliaii^jfcs  have  occurred  in  the  invest- 
ments under  the  control  of  the  National  Academy  of  Sciences: 

On  the  14th  of  Xoveinbcr,  181H,  in  accordance  with  speidal  authority 
granted  by  the  Academy,  13-4  shares  of  the  Michigjin  Life  Insur.ance 
Coiniiany,  held  for  the  Watson  fund,  were  sold  at  160,  with  interest, 
the  proceeds  amounting  to  $10,720,  being  an  advance  of  $4,020  over 
the  par  value  of  the  stock.  This  moiu»y,  with  the  addition  of  $242.20 
from  the  income  of  the  Watson  fund,  was,  in  accordance  with  the  iul- 
vice  and  approval  of  the  sx)ecial  committee  on  investments,  invested  in 
two  loans  on  real  estate  in  the  city  of  Washington,  at  5  per  cent,  inter- 
est, amounting  to  $11,(K)0. 

On  the  9th  of  April,  1892,  the  Walbridge  loan,  amounting  to  $35,000, 
was  paid  with  interest  to  May  20,  1802,  being  the  date  of  the  maturity 
of  this  loan,  and  the  proceeds  are  still  lield  as  cash  on  hand  uninvested. 

The  following  is  a  statement  of  the  present  investments  of  the  Acad- 
emy, showing  the  proportion  of  each  belonging  to  the  dillerent  funds: 

Bachnfinid. 

United  Statc8  4  per  cent.  boud»,  registered $3, 850. 00 

Philadelphia  G  per  cent.  bon<ls,  registered UOO.  00 

Dubant  loan,  5  per  cent 9,(^^)6.00 

Kedfemloau,  5perceut 9,090.00 

Hagnor  loan,  5  per  cent 1, 272. 37 

Uninve«tod '. 26,530.00 

Total $50,444.37 

*  Invested  in  Distriet  uf  Culnnibia  3.05  per  cent.  bon4ls,  rr^isitirrcd. 
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WaUou  fHHd. 

DiibaDt  loan,  5  percont $1,344.00 

Redfem  loan,  5  per  cent 1. 344. 00 

Hagner  loan,  5  por  cent 558.88 

Cosmos  Clnb,  5  per  cent 500.00 

Barber  loan,  5  per  cent 10,000.00 

Ginesi  loan,  6  per  cent 1,000.00 

Uninvested 3,920.00 

Total $18,666.88 

Draper  fund. 
Hagner  loan,  5  per  cent 6,603.75 

Smith  Fund, 

Dubant  loan,  5  per  cent 1,560.00 

Redfem  loan,  5  per  cent 1,560.00 

Hagner  loan, 5  percent 565.00 

Uninvested 4, 550. 00 

Total , 8,235.00 

Total  fund 83,950.00 

Very  respectfully, 

John  S.  Billings, 
JVeasurer,  National  Academy  of  Sciencei. 

REPORT  OF  THE  COMMITTEE  ON  SECURITIES  HELD  BY  THE  ACADEMY. 

The  committee  appointed  to  verify  the  securities  held  by  the  Academy 
presented  the  following  report,  which  waa  approved: 

(2)  General  fund. 
District  of  Columbia  3.65  per  cent,  bonds $500.00 

(i)  Jtache  trust  fund. 

United  States  4  per  cent,  bonds,  registered 3,850.00 

Philadelphia  6  per  cent,  bonds,  registered 600.00 

4,450.00 

Land  warrant  No.  62749  for  160  acres  of  land,  S.  £.  quarter  of  section  11,  town- 
ship 34,  range  23,  Boonvillo,  Mo.  (This  deed  has  not  yet  been  transferre<l  to  the 
name  of  the  Academy.) 

(5)  Joseph  Henry  fund. 

An  agreement  with  the  Pennsylvania  Company  for  insurance  on  lives  and  grant- 
ing annuities,  as  to  the  final  dittpoHition  of  the  Josejth  Henry  fund  of  $40,000.  This 
will  not  be  available  until  tho  flecease  of  all  Prof.  Henry's  children. 

(4)   Watson  trust  fund. 

District  of  Columbia 3.65  per  cent,  bonds $1,500.00 

Cosmos  Club  bonds 600.00 

2,000.00 
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(.))  Draper  medal  fund. 

Deed  of  trust  of  Mary  Anna  l^almer  Draper,  giving  $6,000  to  tlio  Academy  as  a 
•pecial  fond. 

(6)  Smith  medal  fund. 

Deed  of  trnst  of  Sarah  Julia  Smith,  giving  $8,000  to  the  Academy  as  a  special 
ftind. 

The  following  papers  were  also  foiiud : 

Certificate  of  RiggH  &  Co.,  bankers,  tliiit  they  hold  on  deposit  for  collection  notes 
as  follows : 

Dnbant  loan:  One  note  for  $12,000,  payable  October  28-31, 1892;  interest 
semiannually,  at  5  per  cent $12,000 

Bedfem  loan:  Two  notes  for  $6,000  each,  payable  November  29-Dccember  1, 
1893 ;  intercHt  semiannuully ,  at  5  per  cent 12, 000 

liagner  loan:  One  note  for  $9,000,  payable  July  15-18,  1894;  interest  semi- 
annually, at  5  per  cent 9,000 

Barber  loan:  One  note  for  $10,000,  payable  August  5,  1894;  interest  semi- 
annually, at  5  per  cent 10,000 

Ginesi  loan :  One  note  for  $1,000,  payable  January  2-5,  1897 ;  interest  rteml- 
annnally,  at  6  per  cent 1,000 

We  certify  that  we  have  this  day  examined  the  securities  and  ])apers  described 
ibore,  and  have  found  them  to  correspond  to  the  preceding  list. 

G.   K.   GiLBKRT. 
C.  A.  WlUTE. 
Wabhinoton,  D.  C,  April  12^  1893. 

RKPOKTS  OF  COMMITTEES. 

On  behalf  of  the  committee  on  ways  and  means  to  provide  a  fund  for 
the  Academy,  the  president  expressed  regret  that  Mr.  S.  W.  Mitchell, 
Mrho  bad  taken  considerable  pains  to  look  after  this  matter,  was  not 
present  at  the  meeting. 

No  report  was  received  from  the  committee  on  weiglits,  measures,  and 
coinage.  The  president  appointed  Mr.  Mendenhall  to  fill  the  place  on 
this  committee  made  vacant  by  the  death  of  Mr.  Meigs. 

Mr.  Oibbs,  chainnan  of  the  committee  on  the  election  of  foreign  asso- 
ciates, presented  a  report  recommending  the  election  of  the  following 
gentlemen:  Messrs.  lingo  Gyld<!fn,  Stockholm;  Carl  Weierstrass,  Ber- 
lin; E.  Du  Bois  Keymond,  Berlin;  and  August  Kekule,  Bonn.  The 
motion  that  the  home  secretary  be  authorized  to  cast  the  vote  of  the 
Academy  for  the  gentlemen  named  was  adopted,  aiid  they  were  de- 
clared elected. 

Mr.  Brewer,  for  the  committee  on  reserving  ]mblic  lands  on  and  near 
Mount  Whitney,  California,  stated  that  there  was  no  cliange  from  last 
year's  report.    The  committee  was  continued. 

For  the  committee  on  publication,  Mr.  Hall  reported  that  Vol.  V 
of  the  memoirs  was  nearly  finished,  and  would  probably  be  ready  for 
distribution  in  about  four  weeks.  There  had  been  some  delay  in  print- 
iugy  bat  only  about  20  pages  remained  to  be  put  in  type.    The  memoirs 
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for  Vol.  YI,  Part  1,  were  sit  tbe  Oapitol,  in  the  haiulH  of  tlie  Houst'^ 
comrnittoe. 

Mr.  Gill  rei)orto<l  pro*rivss  on  the*  publittatioiis  of  tlie  Academy. 

In  regard  to  tin*  relations  of  the  Academy  U)  tlie  Governnient,  the 
president  stated  that  no  special  relations  now  existed  except  as  far  as 
publications  were  conceined,  and  that  everything  was  in  g(H>d  onler. 

No  reports  were  submitted  from  the  committees  on  the  investigation 
of  the  north  magnetic  pole,  and  on  uniformity  of  measures  in  physical 
apparatus. 

For  the  board  of  dircttion  of  the  15ache  fund,  Mr.  (Jibbs  ]>resented  a 
brief  report  giving  a  statement  of  the  appropriations  made  diuing  the 
past  year. 

In  behalf  of  the  board  of  trustees  of  the  Watson  fund,  Mr.  Gould 
stated  that  no  formal  rei)ort  had  been  ])repared.  The  committee  had 
co])tinued  the  work  of  pn^jiaring  tables  of  the  asteroids  discovere<l  by 
the  testator.  The  trustees  had  also  awarded,  with  the  approval  of  the 
Academy,  an  approi)riation  of  $500  to  Dr.  S.  C.  Chandler  to  aid  in  his 
investigations  regarding  the  variations  of  latitude. 

Mr.  Barker  presented  the  following  report  fi'om  the  trustees  of  the 
Henry  Draper  fund: 

The  committee  on  the  Henry  Drai)er  fund  unanimously  recommend 
the  award  of  the  Henry  Draper  medal  to  Dr.  II.  C.  Vogel,  director  of 
the  astronomical  obsc^rvatory  at  Votsdam,  for  his  spectroscopic  obser- 
vations ui)on  the  motion  of  stars  in  the  line  of  sight,  and  kindred  re- 
searches. 

This  re})ort  was  approved  by  the  Academy. 

No  report  was  submitted  by  the  committee  on  the  J.  Lawrence  Smith 
fund. 

PROPOSITION  FOR  LIMITING  MKMDERSHIP. 

The  home  secretaiy  read  a  lettcn*  to  the  i)resident  from  Mr.  Gould  re- 
garding a  proj)osed  limitation  of  the  number  of  members  of  the  Acad- 
emy, which,  if  ciirrieil  out,  would  be  followed  by  a  gift  sut1i<*ient  to 
ailbrd  an  income  of  at  least  $1,500  per  annum.    The  letter  is  as  follows: 

Prof.  O.  C.  Marsh, 

Preitident,  \aiional  Academif  of  Snencea. 

Dear  Sir:  A  friiMid  of  the  Xutloual  Acadeiny^  who  wishes  to  con tribn to  to  its  wel- 
fare  and  inlluoiioe.  yet  wisIicH  tliat  his  name  shnU  not  be  known,  has  the  ulea  of 
making  a  hir^e  donation,  snftieiont  to  afVord  an  income  of  at  least  $1,500  a  year,  for 
the  i>nr])ose  of  defraying  a  portion  of  the  cxpenHes  to  whi<'li  menihi.TS  are  subjected 
in  attending  the  nieotiii;;8.  lie  has  ^ivon  nic  hirt  views  fn;e]y,  an<l  wisheti  lue  to  act 
08  his  organ  of  connnunication  with  th4j  Academy,  which  I  gladly  do. 

I  believe  tliat  I  fully  <>oiiipreheiid  his  motives,  which  are  of  the  liij^hcst,  and  now 
write  to  inform  the  Aradomy  of  his  idea. 

Bein^  well  acq naintod  with  Enropi-an  academies  of  •science,  and  hopeful  that  onrs 
may  follow  a  similar  line  of  usefulness,  he  shares  the  feeling  that  there  ia  danger  of 
the  number  of  our  members  beinj^  tiK>  large  ft>r  the  best  attainment  of  tbo  influence 
which  the  National  Academy  ought  to  exert  in  scientific  alTaira;  believing  that  a 
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smaller  niimlicr,  OYon  thoii«;h  above  tlio  original  TiO,  would  for  many  rcasous  be 
desirable,  provided  a  larger  propoi-tion  Ibau  in  roc4Mit  y«'ar8  con  Id  attend  the  meet- 
ings. 

He  is  indi8]>08ed  to  encMiniber  liis  gift  with  any  conditions  which  might  a])poar 
presinnptiious,  or  to  advise  regulations  which  it  is  the  province  of  tlio  Academy 
itself  to  prescribe;  yet  a  coutrolliug  clement  in  his  motives  is  tliat  the  gift  maybe  a 
means  of  gradually  reducing  the  number  of  uiembiTs,  in  such  a  way  as  to  insure  a 
high  standard  in  future  elections,  and  at  the  same  lime  increase  the  participation  of 
members  in  the  Academy's  work. 

I  have  naturally  been  giving  a  good  ileal  of  thought  to  the  subject;  and  it  seems 
to  me  that  the  end  may  be  attainabh*  without  any  violent  changi'. 

The  losses  which  the  Academy  has  recently  suflered  have  reduced  the  number  of 
its  members  to  (K).  Past  experience  shows  that  we  ouglit  to  be  ])repared  for  an  an- 
nual diminntion  of  at  IcaHt  three,  on  the  average.  And  as  the  scientiiic  growth  of 
the  country  seems  not  likely  to  oAer,  for  som<>  years  to  come,  an  equal  number  of 
persons  who  can  be  regarded  as  leaders  in  their  re.s])ective  s<'ienees,  the  present  time 
appears  favorable  for  any  action  by  the  Academy,  in  the  direction  hoped  for  by  the 
intending  donor. 

Various  practical  ways  have  suggested  themselves  for  reducing  the  number  of 
elections,  without  too  stringent  action.  For  instance,  it*  it  were  jirovided  tliat  not 
more  than  two  members  should  be  elected  anuuiilly,  or  if  the  minimum  number  of 
affirmative  ballots  requisite  for  an  election  were  placed  at  '>0  instead  of  20,  as  now,  or 
if  the  limit  of  members,  above  wliich  four-lit\hs  of  the  voters  cast  must  be  given  for 
any  candidate,  were  placed  at  75  instead  of  1(K^,  the  desired  end  would  probably  be 
attained  before  the  lapse  of  many  years. 

As  t*>  whether  such  action  would  be  acceptable  to  the  Academy,  I  could  not  ex- 
press any  confident  opinion.  Hut  I  am  persuade<l  that  the  adoption  of  any  definite 
policy  which  would  be  likely  to  reduce  the  mem])ersliij»  to  the  vicinity  of  say  70 
within  a  few  years,  and  to  keep  it  there,  would  be  followed  at  once  by  the  gift  of  a 
snm  adequate  to  provide  an  income  of  s^l,r»0()  a  year,  to  be  divided  among  members 
attending  the  annual  meeting,  in  partial  reimbursement  of  the  (expenses  to  which 
they  wonbl  thereby  be  sulyected. 

Will  you  present  this  statemfutto  the  National  Academy,  that  the intendingdonor 
may  learn  whether  it  is  advisable  for  him  to  take  any  action?  Tie  is  ditlident  as  to 
appearing  to  urge  his  views  upon  the  Academy  in  any  way  which  might  ajqiear 
meddlesome  or  presuming;  yet  the  very  statement  of  the  ])ropo8itiou  shows  how 
nearly  he  has  the  usefulness  and  iirosperity  of  the  Academy  at  heart. 
Very  sincerely,  yours, 

B.  A.  GorLD. 

Cambridge,  Hass.^  March  SI,  1S92, 

The  president  8])oke  of  the  iinportain'e  of  this  matter.  He  stated 
that  the  offer  of  so  large  a  sum  of  money  could  only  come  from  a  friend 
who  had  the  best  interests  of  the  Acswlemy  at  lieart,  and  that  the  tjom- 
pUmcnt  thus  paid  the  Academy  was  fully  apprcHjiated.  He  addcMl  that 
any  iiction  taken  in  the  matter  would  evidently  involve  a  change  in  the 
constitution.  After  reading  Article  VII  of  the  constitution,  he  expressed 
the  opinion  that  the  Academy  could  not  bind  itself  for  the  future;  that 
if  the  proposition  were  accepted  it  could  only  be  ior  the  present,  as  the 
constitution  might  again  be  changed  at  the  next  annual  meeting. 

After  considerable  discussion  it  was  moved  that  tSiis  matter  be 
referred  to  the  council.    This  motion  was  adopted. 
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AMENDMENT  TO  TIIK  CONSTITUTION. 

It  was  moved  by  Mr.  Gibbs  that  nection  6  of  Article  IV  of  the  consti- 
tiition  be  amended  to  read  as  follows : 

Sec.  5.  Elections  for  membership  shall  he  held  in  the  foUowiDg  manner:  Each 
member  may  inscribe  on  a  ballot  not  more  than  two  names  of  nominees  selected  from 
the  list.  Absent  members  may  send  such  ballots  to  the  home  secretary.  From  the 
four  names  receiving  the  highest  number  of  votes  in  this  preference  ballot,  the  members 
present  may  proceed  to  elect  new  members  in  the  following  manner :  At  each  ballot^ 
each  member  present  may  vot^e  for  not  exceeding  three  persons^  and  the  person  re- 
ceiving the  highest  number  of  votes  shall  be  declared  elected,  provided  that  he 
received  two-thirds  of  the  vot4>s  cast  and  that  his  name  api)ear  on  not  less  than 
twenty  ballots :  and  provided  further,  that  the  number  of  members  of  the  Academy  be 
not  already  seventy-five  or  over,  in*which  case,  to  be  declared  to  be  elected,  he  must 
receive  three-fourths  of  the  votes  cast,  and  his  name  must  api>ear  on  at  least  twenty- 
five  ballots. 

Should  several  candidates  have  the  same  minimum  nnmber  of  votes  on  the  prefer- 
ence list,  the  requisite  nnmber  for  completing  the  list  shall  be  selected  from  them  by 
a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session  of  each  year 
held  in  Washington,  and  not  more  than  two  members  shall  be  elected  in  any  one 
year. 

The  president  read  Article  VII  of  the  constitution,  which  regulates 
such  matters,  and^the  motion  was  referred  to  the  counciL 

RESOLUnONB. 

The  following  resolutions  were  adopted  by  the  Academy: 

Resolved,  That  a  committee  of  five  members  of  the  Academy  be  appointed  by  the 
president,  whose  duty  it  shall  be  to  consider  such  amcnflmcnts  to  the  constitution  as 
may  be  offered  or  suggcHted  by  any  member  of  the  Academy  during  the  six  months 
following  the  present  meeting,  and  to  report  at  the  next  stated  session  upon  snch 
proposed  modifications  of  the  constitution  and  by-laws  of  the  Academy  as  are  likely 
in  their  judgment  to  increase  its  etliciency  as  a  means  of  advancing  and  conaerving 
the  interests  of  science  in  America. 

Resolved,  That  it  is  the  sense  of  the  Academy  that  a  reorganization  into  sections 
is  desirable. 

COMMITTEE  ON  AMENDMENTS  TO  THE  CONSTITUTION. 

The  president  apx)ointed  the  following  members  as  the  committee  to 
consider  amendments  to  the  constitution:  T.  C.  Mendeuhall,  Chair- 
man; H.  P.  Bowditch;  W.  H.  Brewer;  J.  W.  Powell;  0.  A.  Young. 

NEW  MEMBERS. 

The  following  new  members  were  elected  at  this  meeting:  Messrs. 
Carl  Barus,  S.  F.  Emmons,  and  M.  Gary  Lea. 

NOMINATIONS. 

Four  nominations  for  membership  in  the  Academy  were  made  at  this 
meeting. 

INVITATIONS. 

The  home  secretary  read  a  letter  from  the  Secretary  of  the  Cosmos 
Club,  extending  the  privileges  of  the  v\\\b  to  the  members  of  the  Acad- 
emy during  their  meeting  in  Washington. 
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The  home  secretary  also  read  an  invitation  to  tlie  Academy  to  send 
a  representative  to  the  tercentenary  celelmition  of  the  University  of 
DubUn,  to  be  held  in  July,  1892. 

Mr.  Brush  moved  that  this  invitation  be  accepted  and  that  the  pres- 
ident be  delegated  to  represent  the  Academy  on  tliat  occasion.  This 
motion  was  adopted. 

The  president  accepted  this  nomination  on  condition  tliat  he  might 
select  a  substitute  in  case  lie  should  not  be  iiblc  to  attend. 

(As  the  president  was  unable  to  attend,  he  subsequently  appointed 
as  delegate  the  vice-president,  Mr.  F.  A.  Walker,  who  represented  the 
Academy  on  that  occasion.) 

Early  in  this  meeting,  the  president  announced  that  the  naval  Com- 
mittee of  the  Senate  had  under  consideration  the  question  of  the  man- 
agement of  the  Naval  Observatory,  and  that  members  of  the  Academy 
were  invited  to  appear  before  this  committee  in  order  to  make  known 
their  personal  views  on  the  subject. 

DEATH  OF  MEMBERS. 

The  president  announced  the  death  of  the  following  members  since 
the  last  meeting: 

Prof.  M.  0.  Meigs,  January  2, 1892. 

Pro£  Joseph  Levering,  January  18,  1892. 

Prof.  T.  Sterry  Hunt,  Febniary  12, 1892. 

Prof.  Sereno  Watson,  March  9, 1892. 
The  following  members  were  appointed  to    prepare  biographical 
memoirs: 

Of  Prof.  Meigs,  Gen.  IT.  L.  Abbot. 

Of  Prof.  Levering,  Prof.  J.  P.  Cooke. 

Of  Prof.  Hunt,  Prof.  J.  P.  Lesley. 

Of  Prof.  Watson,  Prof.  G.  L.  Goodale. 

The  Academy  then  adjourned  to  meet  in  Baltimore,  Md.,  November 
1, 1893. 

SCIENTIFIC  SESSION. 
[Held  at  Baltimore,  November  1  to  3,  1892.] 

A  scientific  session  for  the  reading  of  papers  only  having  been  called 
by  the  council,  the  Acsulemy  met  at  Johns  Hoi)kin8Univei'sity,  Novem- 
ber 1, 1892,  and  the  meetings  were  continued  on  the  2d  and  3d. 

The  president,  Prof.  O.  C.  Marsh,  presided  at  this  meeting. 

The  following  members  were  present  during  the  session : 


Abb6» 

Chandler,  S.  C, 

Hague, 

Mendonhall, 

Barker, 

Cope, 

HaU,  A., 

Morse, 

Bar  08, 

Dana,  E.  S., 

HiiAtings, 

Kewcomb, 

Billings, 

Emmons, 

HiU,«.VV., 

Remsen, 

Brewer, 

Gilbert, 

Langley, 

Rowland, 

Brooks, 

Gill, 

Ma'THli, 

Walker. 

At  tliis  meeting  the  following  papers  were  read : 

(1)  Gilbert,  G.  K.:  The  Evolution  of  tlii^  Moon. 

(2)  MendenliaU,  T.  C. :  On  tEe  Observations  for  Latvtvide  «ct  Uvx^WnVW^^VI^^ 
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(3)  Mendenliall,  T.  C. :  On  the  LatifciuU  ObscrvationH  at  Ilonolnln. 

(4)  Ofiboriie,  T.  B.,  presentod  by  S.  W.  Johnson:  Crystallized  Vegetable  Prot4)idB. 
(Read  by  Mr.  Koinsen.) 

(5)  OHbome,  T.  B.^  presented  by  8.  W.  Johnson:  Proteids  oi'  the  FlazBeed. 
(Read  by  title. ) 

(6)  Rowland,  11.  A. :  A  Spectroscopic  Analysis  of  the  Rare  Earths. 

(7)  RowLiml,  H.  A. :  A  Table  of  Standard  Wave-lengths. 

(8)  Rowland,  H.  A. :  On  the  Motion  of  a  Sphere  in  u  Viscous  Fluid. 

(9)  Williams,  G.  H.,  presented  by  Ira  Remson:  Volcanic  Rocks  of  South  Moun- 
tain in  Pennsylvania  and  Maryland. 

(10)  Renison,  Ira:  On  some  Cui'ious  Double  llalides. 

(Il)*lieni8en,  Ira:  Study  of  the  Action  of  IJght  on  Acids  in  Solutions  containing 
»  Salt  of  Unmium. 

(12)  Barns,  C. :  On  Isothcrmals  and  Isometrirs  of  Viscosity. 

(13)  Brooks,  W.  K. :  Significance  of  the  Follicle  of  Salpa.     (Read  by  title.) 

(14)  Brooks,  W.  K. :  Biological  Relations  of  the  Oldest  Fossils. 
(16)  Cope,  E.  D. :  On  the  Vertebrate  Fauna  of  the  Blanco  Epoch. 

(16)  Chandler,  S.  C:  On  the  Motion  of  the  Earth's  I'ole. 

(17)  Mendenhall,  T.  C:  llie  Use  of  Planes  and  Knife  Edges  in  Pendulums. 

(18)  Hastings,  C.  S. :  Recent  Ini]irovenients  in  Astronomical  Telescopes. 

(19)  Hale,  G.  £.,  presented  by  (■.  S.  Hastings:  Exhibition  of  Photographs  illus- 
trating Now  Methods  iind  Rc8ult>s  in  Solar  Physics. 

(20)  SquioT,  G.  A.,  and  \Vofi',  V.  A.,  jr.,  presented  by  U.  A.  Rowland:  Some 
Effects  of  Magnetism  on  Chemical  Action. 

SPECIAL  SESSION. 

[Hold  at  Bnltimore,  Xovembor  2,  1892.] 

A  special  session  of  the  Academy  liaviiig  been  called  by  the  conncil 
in  ac^cordance  with  Article  III,  sedition  1,  of  the  constitution,  the  Acad- 
emy met  at  Johns  Hopkins  University,  November  2, 18i)2,  the  president, 
Prof.  O.  C.  Marsh,  presiding. 

RKCOMMENDATIONS  FROM  THE  COUNCIL. 

The  home  secreti^ry  read  the  following  recommendations  fironi  the 
conncil,  whicli  were  adopted  by  the  Academy: 

(1)  That  the  president  be  anthori/ed  to  include  in  hiH  report  to  Congresa  the  pro- 
ceedings of  the  present  meeting  of  the  Academy,  as  well  as  those  of  the  April  meet- 
ingf  and  also  any  reports  on  Government  business  that  may  be  submitted  to  the 
Academy. 

(2)  Tliat  the  treasurer  of  the  Acailemy  be  authorized  to  sell  the  4  per  cent.  Govern- 
ment bonds  now  in  the  ponsivssion  of  the  Academy  (about  $3,800),  and  to  invest  the 
proceeds  of  such  sale  under  the  advice  of  the  investment  committee. 

ABSTRACT  OF   TREASURER'S  REPORT. 

The  liome  secretary  read  a  statement  from  tlie  treasurer  of  the  Acad- 
emy, showing  the  condition  of  the  invested  funds  of  the  Academy  as 
follows : 

Bache  fund,  $<>0, 444. 37;  interest  per  annum $2,489.73 

Watson  fund,  18,  (56fi.  88 ;  interest  i)rr  annum {M5. 07 

Smith  fund,       8,235.00;  intiTCHt  pi^r  jginuni 411.75 

Draper  fund,     (i,  6<.»3.  75 ;  intt^rest  per  annum 330. 18 

Uibbafund,       2,073.17;  iuti^rest  per  annum 133.65 
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The  irash  balauc4^8  on  liautl  November  1,  1S02,  were  as  folluws: 

General  fund $210.36 

Bacbefund 1,02<».9:J 

Wataonfniid 1,333.34 

Smith  fund 2,085.97 

Draper  fund 1,234.70 

Gibbsfnnd 66.82 

The  home  secretary  stat<*(l  that  Volumo  V  of  tlie  memoirs  liacl  beeu 
priuted  and  was  being  distributed;  also,  that  the  illustrations  for  Vol 
nme  YI,  Part  l^  had  been  made,  and  that  the  printing  would  soon  begin. 

Mr.  Mendeiihall  presented  tlie  report  of  tlie  committee  appointt^d  to 
consider  amendments  to  the  constitution.  The  motion  to  refer  this 
report  to  the  council,  with  direc^tions  that  the  home  secretary  have  it 
printed  and  sent  to  members  of  the  Academy,  wslh  adox)ted. 

NOMINATIONS. 

Two  nominations  for  membership  in  the  Academy  were  made  at  this 
meeting. 

The  si>ecial  session  then  adjourned. 

RESOLUTION. 

At  the  close  of  the  scientific  session  the  following  resolution  was 
nnanimoasly  adopted : 

Reiolvfd,  That  tho  thanks  of  the  Aoadoniy  are  due  an«l  are  lieroby  tonderod  t<»  the 
president  and  trustees  of  the  JohuH  Ifopkins  UniverHity  for  the  excellent  facilitie-s 
which,  through  Ihoir  kinduesH,  have  been  provided  for  tho  meeting,  and  to  Pro- 
fessors Remseu  and  Kowland  for  their  continued  and  successful  efforts  to  H(>eure  t>o  the 
members  that  comfort  and  ronvenience  in  the  transaction  of  business  wliicli  has 
added  so  mnoh  to  the  pleasure  and  success  of  the  met^ting;  also,  to  the  officers  and 
members  of  the  University  (Uub  of  Ihiltiniore  for  their  gtjuerosity  in  extending  the 
hoepitallties  of  the  club  to  the  members  of  tho  Academy  during  their  stay  in  the 

DEATH  OF  MEMBERS. 

• 

The  president  announced  the  death  of  Prof.  liewis  M.  Rutherfurd, 
who  died  May  30,  1S<>2,  near  Uaekettstown,  N.  J.:  and  of  J^of.  William 
P.  Trowbridge,  who  died  An«i:ust  Ji*,  ISOU.  at  New  Haven,  (Jonn. 

The  following  members  were  appointed  to  i)repare  biographical 
memoirs: 

Of  Prof.  L.  M.  Rutherfurd,  Prof.  B.  A.  Gould. 
Of  Prof.  W.  P.  Trowbridge,  Prof.  C.  B.  Comstock. 

The  Academy  then  adjourned  to  meet  in  Washington  in  April,  1893. 

Respectfully  submitted. 

O.  0.  Marsh, 
President  of  the  National  Academy  of  Sciences. 
S.  Mis.  69 2 
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APPENDIX  A. 


AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Beit  enacted  hythe  Senate  and  llovse  of  Bepresentatives  of  the  United 
St4iteH  of  America  in  Congress  assembled^  Tliat  Louis  Agassiz,  Massacliu- 
Betts;  J.  H.  Alexander,  Marylaml;  S.  Alexander,  New  Jersey;  A.  D. 
Bacbe,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Maaaacliusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Aradeniy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Cluiuvenet,  Missouri;  J.  II,  C.  Coffin,  United 
States  Naval  A ciidemy,  IVfaine;  J.  A.  Dahlgreu,  Unit<^d  States  Navy, 
Pennsylvania;  J.  1>.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Woleott  Gibbs,  New  York;  J.  M.  Gilliss, 
L^nited  StatesNavy,  District  of  Columbia;  A.  A.Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massacliusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York ;  Joseph  Henry,  at  large;  J.  E.  Hilgsii*d, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusett-s;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania ;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  1).  H.  Mahan, United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts ;  tlohn  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Sillinnin,  (Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeifries  W^yman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  (!hosen,  are  here1)y  incorporattnl,  constituted,  and  declared 
to  be  a  body  coi^porate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  ^M^  he  itfurtlier  enacted^  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  titty  ordinary  members,  and  the 
said  coriwration  hereby  constituted  shall  have  power  to  make  iti*  own 
organization,  inchiding  its  constitntion,  bylaws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
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to  provide  for  the  election  of  forei^i  aud  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  rei)ort  the  same  to  Oo'ngress. 

Sec.  3.  And  be  it  further  enact^y  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  aud  the  Academy  shall,  whenever  called  u)K)n 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  wbicli  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 


AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Soiences. 

Be  it  enacted  by  the  Seriate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  act  to  incorporate  the 
National  Academy  of  Sciences,  approved  March  three,  eighteen  hun- 
dred and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to  re- 
move the  limitation  of  the  number  of  ordinary  members  of  said  Academy 
as  provided  in  said  act. 

Approved,  July  14, 1870. 

Department  of  Statb,  June  10, 1882. 

True  copies. 

Sbvbllon  a.  Brown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  tnut 
lYinds  for  the  promotion  of  Hcivnce,  and  for  other  puri)08e8. 

Be  it  enacted  by  the  /Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty- three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authoriziHl  and  emi)owered  to  ret^eive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  ao^^ording  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

DEPARTarENT  OF  STATE,  Junc  24, 1884. 
A  true  copy. 

Sevellon  a.  Brown, 

Chief  Cleric. 


APPE  NDIX    B. 


CONSTITUTIOy  AND  RULES  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

ABMnended  and  adopted  April  17,  1872,  aiM  further  amended  April  20,  1875;  April 
21, 1881;  April  19, 1882;  April  18, 1883,  and  April  19, 1888. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enaoted  by  Coii^'ess,  and  ap- 
proved by  the  President  of  the  United  States,  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
July  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules: 

Article  I.—OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  hononuy  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  O/ommunicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Seo.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice-presi- 
dent,  a  foreign  secret>ary,  a  home  secretary,  and  a  treasurer,  all  of  whom 
shall  be  elected  for  a  term  of  six  years,  by  a  ms^jority  of  votes  present,  at 
the  first  stated  session  alter  theexpiration  of  the  current  terms, provided 
that  existing  officers  retain  their  ])lacesuntil  their  successors  are  elected. 
In  case  of  a  vacancy,  the  election  for  six  yciirs  shall  be  held  in  the 
same  manner  at  the  session  when  such  vaeancy  occurs,  or  at  the  next 
stated  session  thereafter,  as  the  Academy  may  direct.  A  vacancy  in 
the  office  of  treasurer  or  home  secretary  may,  however,  be  tilled  by  ap- 
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pointmeiit  of  the  prcBideiit  of  the  Academy  until  the  uext  stated  session 
of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  togetlier  with  six  members  to  be 
elected  by  the  Academy  at  the  lirst  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  of  the  Academy. 

Sec.  3.  The  pn^sident  of  the  Academy,  or,  in  cAse  of  his  absence  or 
inability  to  act,  the  vice-i)resident,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for  5  shall  refer  investigations  required 
by  the  Government  of  the  United  fetates  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  session 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence i)roper  to  their  resjiective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  lor 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec\  5.  The  treasurer  sluill  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  voucliers  as  the 
council  may  require.  lie  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
nniy  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  At*adomy  may  be  held  at  times  and  places 
to  be  designate  by  a  nmjority  of  the  council. 

Sec.  li.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes;  and  the  memliers  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transiiction  of  business. 

Seo,  3.  Scieii  title  meetings  of  the  Academy,  unless  otherwise  ordered 
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by  a  majority  of  the  members  present,  shall  be  open  to  the  pii])lic;  those 
for  the  transa<;ti<m  of  business,  closed. 

Sec,  4.  The  stilted  meetin^^s  of  tlie  fouiicil  shall  be  hehl  during  the 
stated  or  special  Sessions  of  the  Academy.  Si)ecial  meetings  may  be 
convened  at  the  call  of  the  ju'csident  and  two  nnMiibers  of  the  c<mneil, 
or  of  four  members  of  the  council. 

Sec.  5.  No  nuMuber  who  has  not  ])iud  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Aktici.e  IV.— of  KLFCTIOXS  AM)  KKSKiXATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  eh'ction  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  tinu*  for  holding  an  election  for  otlieers  shall  be  tixed  by 
the  Academy  at  least  one  day  bef«ire  the  electi«>n  is  h(»ld. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  lirst  of  the  lirst  stated  session  in  each  year,  by  eiMrh 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  received 
more  votes  than  any  others  shall  b<?  dechiretl  elected.  If  two  or  more 
names  have  received  the  lowest  number  of  votes  that  would  elect,  ad- 
ditional balloting  shall  be  had  for  as  many  members  as  remain  each 
time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominaticms  of  members  nniy  be  made  in  writing,  signed  by 
any  five  members  of  the  A<'ad(5my,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accomj)anied  by  a.  wiitten  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Eacth  member  may  inscribe  on  a  ballot  not  more  than  five  inimes 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  tin?  seven  names  receiving  the 
highest  number  of  votes  in  this  [»reference  ballot,  the  mend)ers  present 
may  proceed  to  elect  new-  members  in  the  Ibllowing  manner:  At  each 
ballot,  ejwh  member  pr<»sent  may  vote  for  not  exc«»eding  three  persons, 
and  the  iierson  receiving  the  highest  numlierof  votes  shall  be  declared 
elected,  provided  that  he  receive  two  thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  tlu*  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  east,  and  his  name  nnist  ap])eai'  on  at  least 
twentv-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  n-quisite  nund)er  for  comideting  the  list  shall 
be  Belec!t€d  fi'om  them  by  a  two  thirds  vote  of  the  members  present. 
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Election  of  memhers  shall  be  held  only  at  the  regular  Ht^texl  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Befoi^  and  during  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  susx)ended  at  any  time  by  a  majority 
vote  of  the  members  i>re.sent. 

Sec.  6.  Every  member  ele(^t  shall  accept  his  membership,  ]>ersonally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  luus  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominati^d  by  a  committee  of  five 
members  to  be  appointi^d  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two- thirds  vote  of  the  members  present.  The 
election  shall  be  ha4l  by  each  member  indicating  on  a  ballot  those  names 
for  which  he  voti>s,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  decliu*ed  elected. 

Sec.  8.  A  di])h)ma,  with  the  corporate  seal  of  the  Acaileujy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropi-iatc  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  tlieir  election. 

Sec.  0.  liosignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Articlk    v.— OF     SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be  reatl 
by  the  author,  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec*  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  (ronsidered  resjionsible  for  the 
facts  ^  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper.  • 

Persons  who  are  not  members  may  re^id  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Proi)Ositions  for  investigations  or  re])orts  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  ex(*e])t  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  a4*ted  on  by 
the  president,  who  will  in  such  cases  re])ort  their  results  to  the  floveru- 
ment  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
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IKffiitioii  of  the  Govemment,  upon  any  matter  of  science  or  ai*t  witliin 
its  Bcoi)e. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  bim, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  tbe  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of  be- 
stowing them  accepted  by  the  Academy,  upon  the  recommendation  of 
the  council,  by  whom  all  the  necxMSsary  arrangements  for  their  establish- 
ment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  admniistered  by  the  Academy. 

Article  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY.  i 

Sec.  1.  All  investments  shall  be  made  by  the  tieasurer,  in  the  corpo- 
rate name  of  the  Academy,  in  stocks  of  the  United  States. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec. 3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  pro]>osition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  rei)ort  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  cx)mmittee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  two-thirds 
of  the  votes  cast,  it  shall  be  de(;lared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the  con- 
stitution to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present.  ^ 

I.  Id  the  absence  of  any  officer,  a  member  shall  be  chosen  to  perform 
his  duties  temi>orarily,  by  a  plurality  of  viva  voce  votes  uiK)n  open  nomi- 
nations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected  by  a  plurality 
of  members  present,  to  assist  the  home  secretary  in  keeping  the  i*ecords 
of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  api)ointed  by  the  president  at  the 
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inncti!ifr  at  which  the  accounts  are  presented;  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Acailemy  shall  be  inspected  and  veriiied  by  a  couiniittee  t4)  be 
anninilly  appointed  by  the  president.  The  report  of  this  e4nuniittee 
shall  be  iireseiited  to  the  Academy  at  its  iirst  stated  session  in  each 
year,  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
be  api)ointed  by  th(»  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  we^ks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  re<'eption  of  the  mcjnliers ;  to  arrange*  the  business  of  ejick 
day;  to  receive  the  titles  of  papers,  reports,  etc.;  and  to  arrange  the 
order  of  reading,  and,  in  general,  to  attend  tx)  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrsingements  to  fix  the  length 
of  time  to  be  devoted  to  reading  of  all  papers  submitted,  and  to  limit 
the  time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Koll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  StatiKl  business. 

5.  Keports  of  liresident,  secretaries,  treasurer,  and  committees. 
C.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
procee<ling8  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate  of 
the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings shall  be  <*onvened  at  noon. 

VHI.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  tlie  deceased  at  the  next 
stated  session.  If  such  notice  be  not  tlien  furnished,  another  member 
nmy  be  sekMtted  by  the  president  in  phice  of  the  first,  and  so  on  until 
the  duty  is  i)erformed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
d'citeof  their  recei>ti(m  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  date 
of  their  i>resentation  to  the  Academy,  and  the  ordei*  of  their  pre^senta- 
tion  shall  be  that  in  which  they  were  regist^jred,  unless  change-d  by  con- 
sent of  the  author. 
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XI.  Papers  from  persons  not  members  rea<l  before  the  Academy  and 
intended  for  x)ubb'cation  shall  be  referred,  at  the  ine(;ting  at  which  they 
are  i*ead,  to  a  eonimittee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  piiblit^ation.  Sneli  <'ommittee  shall  rei)ort  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Academy  shall  be  prepared  and  published  by 
the  secretaries. 

XIII.  The  i>rinting  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four  other 
members  to  be  named  by  the  president  with  the  advice  and  consent  of 
the  council. 

XIV.  The  annual  report  of  the  Academy  may  be  accompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  sub- 
jects as  may  be  deemed  advisable,  recommending  appropriations  there- 
for when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  a]>paratus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  i>lace  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  de^wsited  shall  be  kept  by  the  home  secre- 
tary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  (corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  duo 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authoiized  t-o  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  mentbership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank' enveloi>e,  and  inclosin^r  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  oy  the  tellers. 
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XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicate  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is,  ex  offidOf 
a  member  of  all  Gtovernment  committees  of  the  Academy. 


APPPENDIX    C. 


ORGAKIZATIOX  OF  THIS  ACADEMY,  1892. 

Expiration  of  term. 

Marsh,  O.  C,  PreMdent April,  1895 

Walker,  F.  A.,  lU'e-Prenident April,  1897 

OlBBS,  WorooTT.  Foreign  Senrtary April,  1893 

Hall,  A.,  ifome  S  c  eianj April,  1895 

Billing?,  John  S.,  Tretmurer April,  1893 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1892-'93. 

Brush,  G.  J.  Mrndknhall,  T.O. 

Gould,  B.  A.  Newcomb,  S. 

Langley,  8.  P.  Remsen,  Ira.   . 

COMMITTEES  OF  THE  ACADEMY. 

On  TTajft  and  Means  to  Provide  a  Fund  for  the  Academy. 

RoGRRA,  Fa  1  KM  AN,  Ckutrman.  Marsh,  O.  C. 

Chandler,  C.  F.  Mitchell,  S.  Wkib. 

pumpki.ly,  r. 

On  Weighte,  Meaeureif  and  Coinage. 

GlBB{«,  WOLCOTT.  NEWroMB,  8. 

Gould,  B.  A.  Newton,  H.  A« 

Mendenhall,  T.  C.  Peiiice,  C.  S. 

Trowbridge,  W.  P. 

On  Election  of  Foreign  Aasociatee, 

GiBBR,  WoLCOTT,  Chairman,  Gould,  B.  A. 

Dana,  J.  D.  Hall,  A. 

Newcomb,  8. 

On  Seeerving  Public  Lmada  on  and  near  Mount  Whitney ,  California,  for  Scientific  Purpo$e§. 

Langley,  S.  p.,  Chairman,  Brewer,  W.  H. 

Powell,  J.  W. 

On  Publication, 

TsE  Home  Secretary.  Mendenhall,  T.  0. 

BxLLiKOs,  J.  8.  Newcomb,  8. 

Powell,  J.  W. 
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On  Puhlications  of  the  Academy. 

Gill,  T. 

On  the  Relation  of  the  Academy  to  the  Ooremment, 

The  PjtR8ii>ENT.  Billings,  J.  8. 

Vice-Presidknt,  Brush,  G.  J. 

Secretaries.  Poweix,  J.  W. 

On  Inveetigation  of  th^  North  Magnetic  Pole, 

Langley,  S.  p.,  Chairman,  Mayer,  A.  M. 

Abbot,  H.  L.  Schott,  C.  A. 

Trowbridge,  W.  P.  Trowbridge,  J. 

Carpmajel,  C. 

On  Uniformity  of  Measures  in  Phyeical  Apparatus. 

Langley,  S.  p.,  Chairman,  Mendenuall,  T.  C. 

Pickering,  E.  C. 

On  Amendments  to  the  CimstituHon, 

Mendenhall,  T.  C,  Chairman,  Brewer,  W.  H. 

BowDiTCH,  H.  P.  Powell,  J.  W. 

Young,  C.  A. 

TRUST  FUNDS. 

Board  of  Direction  of  the  Baohe  Fund, 

GiBBS,  W.,  Chairman,  Dana,  J.  D. 

Gould,  B.  A. 

Board  of  Trustees  of  the  Watson  Fund, 

Newcomb,  8.,  Chairman,  Gould,  B.  A. 

Hall,  A. 

TTrc  Henry  Draper  Fund. 

Barker,  G.  F.,  Chairman,  Newcomb.  S. 

GiBBS,  W.  Wiugut,  a.  W. 

Young,  C.  A. 

The  J,  Lawrence  Smith  Fund, 

GiBBS,  WoLcoTT,  Chairman.  Hall,  A. 

Brush,  G.  J.  Pumpelly,  R. 

RUTHKRFURD,   L.   M. 

The  Barnard  Medal. 

Chandler,  C.  F.,  Chairman,  Cooke,  J.  P. 

Boss,  Lewis.  Dana,  E.  S. 

Goods,  G.  Brown. 

The  Wolcott  Gibbs  Fund, 

Jackson,  C.  L.  Kemsen,  Iha, 

Drown^  T.  M. 
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MEMBEB8  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  JANUARY,  189S. 

Date  of 
t'lfctiou. 

Abbe,  Cleveland Washinfftov,  D.  <\  187i» 

Abbot,  Hknry  L.,  U.  S.  A Army  BuUdingj  Niiv  York  City.  1872 

ALLKNy  J.  ASAPII AnifiHcan  Mvi^vum,  Nt  w  Yoric  City,  1S7H 

Barkrk,  Georoe  P .7.9'>.9  I.ocust  St. ,  rii ihuU'tjth /«,  Pa.  187(> 

Bartlett,  William  H.  C 7o  LovuhX  Hill  A iv. ,  }  oiiktrs,  N.  V.    

Barus,  Carl n'(ishi„fjton,  1).  V.  1892 

Bell,  A.  Graham lyushinf/ion,  IK  C.  1883 

BiLLEN'GS,  JOHN'  S.,  U.  S.  A ll'iishinytvn,  U,  C.  1?<83 

Boss,  Lewis Alhnny,  X.  Y.  1881» 

BOWDITCIJ,  Henisy  P fomaira  Plain,  Maff*.  1887 

Brewer,  William  H Xviv  Harvn,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  C'nirersityy  Baltimore,  A/d.  1884 

Bbowx-Sequard,  Charles  E Paris,  frame,  1868 

Brush,  George  J New  ITaren,  ( 'onn.  1868 

Casey,  Thomas  L.,  IT.  S.  A Wny^hinyton,  1).  C.  181)0 

Chandler,  Charles  F Xrw  York  City.  1874 

Chandler,  Setii  C 16  Craiyie  St. ,  Ca mbridye,  Mass.  1888 

Chittenden,  Russell  II Xtw  Harm.  ("onn.  1800 

COMSTOCK,  Cyrus  B.,  U.  S.  A Arni^y  Ptuildintj,  Xew  York  City.  18X1 

Cooke,  Josiau  P Camhridgr,  Mans.  1872 

Cope,  Edwarf*  D -2 IW  Pine  St.,  Philaihlphia,  Pa,  1872 

COUES,  Eluott IVashinyton,  1>.  C.  1872 

Crafi'S,  James  M 59  Marlboronyh  St.,  Honton,  Mass.  I,s77 

Dana,  Edwaih*  S Sctr  Haven,  Conn,  1884 

Dana,  James  D AVu*  Harm,  Conn,    

Davidson,  George San  Franvivco,  Cal,  1871 

DUTION,  Clarence  E.,  IT.  S.  A Washinyton,  I).  C,  1884 

Emmons,  8.  F U'anhinsion,  D.  C.  1892 

Farlow,  W.  G Canihridyr,  Mass.  1879 

Genth,  Frederick  A W.  Ph iladelphia.  Pa.  1872 

Gibbs,  Josiah  Willard New  Harm,  f'onn.  1879 

Gibbs,  WoLCorr Xnrport,  P,  I.     

Gilbert,  Grove  K Washington,  1).  C.  1883 

Gill,  Theodore  N n'ashitifjtmi,  V,  C,  1873 

GOODALE,  George  L Ctnnlridyr,  Ma>*s.  1800 

Goods,  G.  Brown JVonhTnytnu^  p.  c.  1888 

Gould,  Benjamin  A Cawhridyr,  Mass.    

Hague,  A^snold C.  S,  Gtoloyira I  Snrvcy,  Wash inyton,  D,  C,  1885 

Hall,  Asaph,  U.  S.  N Washinyton,  1).  C.  1875 

Haix,  James Alhany,  X.  Y,    

Hastings,  Charles  S Nnv  Harm,  Conn.  1889 

HiLGARD,  Eugene  W Dnhlry,  Cal.  1872 

Hill,  George  W Moutmoor,  X.  Y,  1874 

Hill,  Henry  B Camhridye,  .Mass.  1883 

HoU)XN,  Edward  S San  Jose,  Cal,  1885 

a  Mis.  69 3 
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Date  of 
election. 

Hyatt,  ALrriETT^ Soc.  of  Nat.  HUtonf,  lioafon,  Mass,  1875 

jACKSONf  (^iiAKLKS  L CamhrUhje,  MaB%.  1883 

Johnson,  Samukl  W JVetci/arw,  Conn,  1866 

King,  Clakenck Cen  inry  Cluh,  Xcw  York  City,  1876 

Langlky,  Samtkl  P WaHhington,  IK  C,  1876 

Lka,  M.  Carky 430  Walnut  St.,  Fhtladelphia,  Fa.  1892 

Le  Conte,  Joseph lUrkrUy,  Cal.  1875 

LKsr.KY,  J.  Peter lOOS  Clinton  St.,  rhiJadvlphia,  Pa.    

MAitsUy  O.  C New  liaren.  Conn.  1874 

May'EK,  Alfkei)  M Ifobokvn,  N.  J.  1872 

Mayo-8mitii,  Richmond ( 'oluinhia  College,  Neiv  York  City.  1890 

Mendenhai.l,  Thomas  C Washington,  D.  C.  1887 

Mkiiael,  Aijthitu : Somerville,  Mass.  1889 

MicHELSi»N,  Albert  A IVorcester,  J/(i««.  1888 

Mitchell,  Henry IS  Hawthorne  St.,  lioston,  mMoss.  1885 

Mitchell,  S.  Weir loJJ  Walnut  St.,  Philadelphia,  Pa.  1865 

Morse,  Edward  S Salem,  Alasa,  1876 

Morton,  Henry Hoboken,  N.J,  1874 

Kkwcomr, Simon,  IT.  S.N Washington,  D.  C.  1869 

Newton,  H.  A Nac  Haven,  Conn.    

Newton,  John. U.S.  A New  York  City,  1876 

Oliveij,  James  E Ithaca,  N.  Y.  1872 

Packard,  A.  S Providence,  R.  I.  1872 

Peiiu'E,  Chai:lesS Milford,  Pa.  1877 

Pi(!KEUiNG.  Kdward  (■ Comhridgv,  yfas/t.  1873 

Po\VELL,.IOHN  W WaJihingtnn,  J),  C.  1880 

Pl'MPELLY,  Kai'Haei (iihbs  Ave.,  Newport,  It.  I,  1872 

Pi'TN  am,  KiJEDERiiK  W Comhridgi',  Mass.  1885 

Ke.mnKN,  I ka Joh ns  Hopkinn  rnirei'nty,  Baltimore,  Md.  1882 

KoGERS,  Kairmav 147  S.  Fourth  St.,  Fhiladtlphia.  Pa.    

Kf»GERS,  William  A WatervHh,  Me.  1885 

RoOD,OODEN  \ A«c  York  City.  1865 

Rowland.  11  en uy  A luh nn  Hopkins  Vnirtrsity,  Baltimore,  Md.  1881 

SCHOTT,  Chaijles  A Washington.  I).  C,  1872 

ScUDDER,  Samtel  H Cambridge,  Mass,  1877 

Sellers,  Wii.i.i am jnoo  Hamilton  St.,  Philadiljyhia,  Pa.  1873 

Smith,  Sidney  I Nar  Haren,  Conn,  1884 

Trowbridge,  John Cambridge,  Mass,  1878 

Trumbull,  J.  II Hartford,  Conn,  1872 

Verriix,  A.  E New  Haven,  Conn.  1872 

Walker,  Francis  A Boston,  Ma*b.  1878 

White,  Charles  A Washington,  D.  C.  1889 

Wood,  Horatio  C J02.5  Chestnut  St.,  Philadrlphia,  Pa,  1879 

Wright,  A rthi-rW Nar  Hann,  Conn.  1881 

YouKG,  Charles  A PrincetoH,  N.J.  1872 


HONORAEY  MEMBERS. 

Agasbiz,  Alexander Cambridge,  Mass, 

Lyman,  TuEODOiuc Brookline,  Ma99. 
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DECEASED  MEMBERS. 

Date  of  (losith. 

^iGAsnz.  Louis Dec  14,  1873 

*Alexandkb,  J.  H Mar.  2;  1867 

"Alexander^  Stki'ukn Tiino  25.  1883 

*Bache,  Alexandki:  Dallas Feb.  14, 1807 

*Bairi>,  Spenckic  F Aug.  19,  1887 

Bahnard,  F.  A.  P Apr.  27, 1889 

Barnard,  J.  G May  14,  1882 

'Caswell,  Alkxis )aii.  8, 1887 

'Chauvexet,  Wilfjam Due.  13. 1870 

"Clark,  Hexky  James Ju  1  y  1, 1873 

Coffin  James  H Jan.  6,  1873 

Coffin,  J.  H.  C Tan.  8,  18!H) 

Cook,  Gkoruk  II S«<pt.  22, 18X9 

•Daltox,  J.  C F.l).  2, 18Kt» 

Davis,  Ciiarli.8  H Fob.  :8,  1H77 

*Dbapek,  IIkxry Nov.  2(),  1882 

'Draper,  John  \V Jan.  4, 1882 

*£aD8,  James  n Mar.  8.  1887 

Enuelmanx,  Geoiige Fob.  11,  1884 

*Fkrksl,  William S^iit.  18, 1891 

*Frazek,  John  Fini:.s Oct.  12,  1872 

•Gabd,  Wiixiam  M May  30, 1878 

•GiLiJssi,  Jamks  Melvi i.le Feb.  9, 1805 

*Gol*li>,  Augustus  A S4i>t.  15, 1800 

•Gray,  Asa Ian.  30, 1888 

•GCYOT,  Arnold Feb.  8, 1884 

•Hadley,  J amks An^.  1, 18(W 

*Haldeman,  S.  S Sept.  U).  1880 

Hayden,  F.  V l)rr.22. 1887 

•Henry,  Joseph May  13, 1?<78 

HlLGARD,  Julius  E May  8, 1891 

•Hitchcock,  Ei»\vai:i> Fob. 27, 1864 

•HOLBROOK,  J.  E Sopt..8,1871 

•Hubbard,  J.  S Ang.  10, 18(53 

•Humphreys,  A.  A Nov.  28, 188:5 

Hunt,  T.  Stekky Feb.  12, 18i»2 

•KiRTiJkND,  Jakki)  P Deo.  10, 1877 

•Lane,  J.  Homi:i: ^,1880 

L«  CoNTE,  John Apr.29,1891 

•Le  Coxtk,  Johx  L N<»v.l5,1883 

Leidy,  Jo8Eru Aiir.  :<0, 1891 

•Lesquereux,  Leo Oot.  25, 1889 

LoKGSTRETir,  MiKRS  F Dcc.  27, 1891 

•LOOMIS,  Elias An;;.  10, 1889 

LoVKRiNGi  Joseph )an.  IS,  1S92 

•Mahax,  1).  H Sept.10,1871 

*Mar.sh,  G.  P Jnly  23, 1882 

•Meek,  F.  B J)oo.21.1«77 

Meigs,  M.  C Ian.  2, 1H92 

•Morgan,  Lewis  H Dor.14,1881 

*  Biographical  iiutivea  buvc  been  pi*ebent«d  ui'  Lbo8e  dofliguated  by  a  *• 
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Date  of  death. 

Newbekry,  J.  8 Dec..7,l«92 

•Norton,  William  A Sept.21,18S3 

Pktkus.  C.  H.  F July  18,1890 

*l'orRTALi:s,  L.  F July  17,1880 

RoDCEHS,  Joiix May  5, 1882 

ROGEiiS,  RoiJKUT  E Sept.  7,1884 

•Rogers,  William  W May  30,1888 

RvTiiKUFURD,  L.  M May  30,1892 

^SAXTo^',  Joseph Oct.  2G,  1878 

•SiLLiMAX,  IJenj.,  Sr Nov.24,18G4 

SiLLiMAX,  Ben.!.,  Jr Tan.  14, 1885 

•Smith,  J.  Lawrex.i: Oct.  12, 1883 

•SriMi-sox,  William May  26,1873 

*Strong,  TiiEoiMHiE  Feb.  1,1869 

•SuLLiVAXT,  W.  S Apr.  30, 1873 

•ToKREY,  John Mar.  10, 1873 

•ToTTEX,  J.  G Apr.22, 18W 

Trowbridge,  W.  P Ang.12,1892 

•TucKERMAX,  Edward Mar.  15, 1886 

•Warrex,  a.  K Aug. 8, 1882 

*Watsox,  James  C Nov.23,1880 

Watson,  Serexo Mar.  9, 1892 

*Wjxlock,  Josef'h ^ Jan.  11, 1875 

•Woodward,  J.  J.,  U.  S.  A Aiig.17,1884 

Wortiiex,  a.  II May  6, 1888 

*Wymax,  Jefi-ries S«pt. 4^  1874 


FOREIGN  ASSOCIATES. 

At'WETTS.  Artiittr TierUn. 

Bertiieiot,  M,  p.  E Ptirit. 

Bertraxj),  J.  }..  V Ptirii. 

Buxsi  N,  Kobert  W liridelbrrg. 

Ca yli:y.  a r  1 UVR Cambridge. 

De  (.'axdolle,  Alviioxse (ienera. 

I)r  BtUH  I^EYMoND,  Emu Berlin. 

(iEGENBAiij.  Cari Hcidclbcrg. 

Gyld1^:x,  II ICO   Stockholm, 

IIelmholt/,  Bai.'iix  H.  vox Berlin. 

Hooker,  Sir  Joskph  D Keir. 

HrxLEY,  Th«)Mas  H London. 

Keki'l^:,  AiTor m Bonn. 

Kelvix,  Lord  <  si i-  W ill iani  Thomuon ) Glangow. 

Koi.LiKEH.  Albkr'i  vo\ Wiirzburg. 

Pasteur,  Loris Paris. 

RiCHTHOFEX.  F.  vox Berlin, 

m 

ST0KE8,  Sir  (fEor«;e  G Cambridge. 

Struvk,  Oito  vox Pufkova, 

Sylvester,  J.  J Oxford. 

ViRCflow,  RiTDOLPU  vox Berlin. 

Wkiekstrass,  Kari Berlin. 

*  Biographical  notices  liAve  beou  presented  of  those  desiguat  ed  by  a  *• 
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DECEASED  FOREIGN  ASSOCIATES. 


Adams,  J.  C. 
AiBY,  Sir  Georgb  B. 
Aboxlandbr,  F.  W.  a. 
Bakr,  Cakl  Ernst  yost. 
Babrandk,  Joachim. 

BXAUMONTy  L.  EUE  DE. 
BOUSSINGAULT.  J.  B.  J.  D. 

BiULXTN,  Alexander. 
BrewsteRj  Sir  David, 
burmeistrr,  c.  h.  c. 
Chasles,  Michel. 
Chkvrrui*  M.  E. 
Clausius.  Rudolph. 
Dove,  H.  W. 

DCH ASy  J.  B. 

Fabadat,  IlicnAXL. 


Hamilton,  Sir  Wili jam  Rowam. 
hofman,  a.  w. 
IbaSez,  Carlos. 
Joule,  James  P. 

KiRCHOFFy  6.  R. 

LiKBiG,  Justus  vow. 
Milnk-Edwards,  Henrt. 
MuRCHisoN,  Sir  Roderick  L 
Oppolzer,  Thkodore  von. 
OwKN,  Sir  Richard. 
Peters,  C.  A.  F. 
PijiNA,  G.  A.  A. 
Regnault,  Victor. 
Stas,  Jean  Servais. 
WOhler,  Friedricil 
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LETTER 

FROM 


THE  PRESIDENT  OF  THE  NATIONAL  ACADEMY  OF 

SCIENCES, 


TRANSMITTING 


A  report  of  the  operations  of  the  National  Academy  of  Sciences  during  the 

year  1893. 


January   11,  1894. — Referred  to  the  Committee  on  Printing  and  ordered  to  be 

printed. 


National  Academy  op  Sciences, 

Washington^  D.  C,  January  10,  1694. 

Sib  :  In  conformity  with  the  requirements  of  the  act  of  incorporation, 

approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a  report 

of  the  operations  of  the  National  Academy  of  Sciences  during  the 

past  year. 

Very  respectfully, 

O.  O.  Mabsh, 

President  of  the  National  Academy  of  Sciences. 
The  President  of  the  Senate. 
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REPORT 

OF 

THE  NATIONAL  ACADEMY  OF  SCIENCES 


The  National  Academy  of  Sciences  was  established  by  act  of  Con- 
gress in  March,  1863,  with  power  to  frame  its  own  constitution,  select 
its  own  members,  and  provide  in  other  respects  for  its  continuance  and 
successful  operation. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to 
investigate,  examine,  experiment,  and  report  on  any  subject  of  science 
or  art  whenever  called  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  present  about  one  hundred  members,  and 
these  have  all  been  selected  for  their  original  researches  in  science. 
They  represent  within  their  ranks  nearly  every  department  of  knowl- 
edge, and  their  services,  in  a<*cordance  with  the  charter  of  the  Academy, 
are  always  at  the  disposal  of  the  Government  without  compensation. 

SESSIONS  OF  THE  NATIONAL  ACADEM7. 

During  the  past  year  the  Academy  has  held  three  sessions.  The  first 
was  the  regular  annual  meeting,  held  in  Washington,  D.  C,  April  18 
to  21,  1893;  the  second  was  a  scientific  session,  in  Albany,  N.  Y., 
November  7  to  0, 1893,  and  the  third  was  a  special  session  in  Albany, 
November  8, 1893. 
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ANNUAL  .MXSETINQ. 

[Held  in  Washington  City.  April  18  to  21. 1803] 

The  Washiugton  session  of  the  Academy  was  held  in  the  National 
Museum,  the  president,  Prof.  O.  C.  Marsh,  presiding. 

The  following  members  were  present  during,  the  session:  Abbe, 
Abbot,  Barker,  Barus,  Bell,  Billings,  Brewer,  Casey,  Chandler  (S.  C), 
Chittenden,  Cope,  Gibbs  (W.),  Gilbert,  Gill,  Goode,  Gtjuld,  Hague, 
Hall  (A.),  Hill  (G.W.),  Hyatt,  King,  Langley,  Marsh,  Mayo-Smith,  Men- 
denhall,  Mitchell  (S.W.),  Newcomb,  Packard,  Powell,  Remsen,  Rowland, 
Schott,  White,  Young. 

Dunng  this  session  the  following  papers  were  read  and  discussed : 

1.  Cope,  E.  D. :  On  the  Systematic  Relations  of  the  Ophidia.  Dis- 
cussed by  Mr.  Gill. 

2.  Abbot,  H.  L.:  Biographical  Memoir  of  Gen.  Montgomery  C.  Meigs. 

3.  Lea,  M.  C. :  On  the  Nature  of  Certain  Solutions,  and  on  a  New- 
Means  of  Investigating  Them.    (Read  by  Mr.  Barker.) 

4.  Hyatt,  A.:  TheRelationsof  Allied  Branches  of  Biological  Research 
to  the  Study  of  the  Development  of  the  Individual,  and  the  Evolution 
of  Groups.    Discussed  by  Mr.  Cope. 

5.  Hyatt,  A.:  The  Endosiphonoidea  {UndoceraSj  etc.)  Considered  as 
a  New  Order  of  Cephalopods. 

6.  Hyatt,  A.:  A  New  Type  of  Fossil  Cephalopods. 

7.  Hyatt,  A. :  Results  of  Recent  Researches  upon  Fossil  Cephalopods 
of  the  Carboniferous. 

8.  Hilgard,  E.  W.:  .Biographical  Memoir  of  Julius  Erasmus  Hilgard. 
(Read  by  Mr.  Mendenhall.) 

1).  Packard,  A.  S. :  Monograph  of  the  Bombycine  Moths  of  America, 
North  of  Mexico :  Part  I — Notodontidw. 

10.  Hill,  G.  W. :  Intermediary  Orbits. 

11.  Mayo-Smith,  R. :  The  Relations  Between  the  Statistics  of  Immi- 
gration and  the  Census  Returns  of  the  Foreign-born  Population  of  the 
Unite<l  States. 

12.  Mayo-Smith,  R.:  Statistical  Data  for  the  Study  of  the  Assimila- 
tion of  Races  and  Nationalities  in  the  United  States.  Discussed  by 
Messrs.  Newcomb,  Brewer,  Gill,  Mayo-Smith,  and  Billings. 

13.  Mendenhall,  T.  C:  Telegraphic  Gravity  Determinations. 

14.  Mendenhall,  T.  C:  Comparison  of  Latitude  Determinations  at 
Waikiki.    Discussed  by  Mr.  S.  C.  Chandler. 

15.  Carhart,  H.  S.  (presented  by  T.  C.  Mendenhall):  A  One- volt 
Standard  Cell. 

IG.  Mendenhall,  T.  C. :  Fundamental  Standards  of  Length  and  Mass. 

17.  Chittenden,  R.  H. :  Peptonization  in  Gastric  Digestion.  (Read 
by  title.) 

18.  Bell,  A.  Graham :  Helen  Kellar. 

19.  Langley,  S.  P. :  On  a  Potentiality  of  Internal  Work  in  the  Wind, 
(Read  by  title.) 
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20.  Laiigley,  S.  P. :  On  a  Bolograpb  of  the  Infrared  Solar  Spectram* 
(Read  by  title.) 

21.  Gill,  T. :  The  Claasiiication  of  the  Oastropodous  Mollusks^  (Bead 
by  title.) 

PEESENTATION  OP  THE  FOURTH  DBAPEB  MEDAL. 

After  the  reading  of  the  scientific  papers  was  concluded,  April  21, 
1893,  the  president  announced  that  the  Academy,  at  a  previous  meet^ 
ing,  on  recommendation  of  the  committee  on  the  Draper  medal,  had 
voted  to  award  the  fourth  Henry  Draper  medal  to  Dr.  Hermann  Vogelj 
of  Potsdam,  Germany,  whose  spectroscopic  observations  upon  the 
motion  of  stars  in  the  line  of  sight,  and  other  kindrpd  researches^  have 
made  him  especially  worthy  of  this  honor.  A  full  account  of  this 
work  is  given  in  the  report  below. 

In  a  brief  address  of  presentation,  the  president,  gave  a  synopsis  of 
this  work,  and  stated  that  as  Dr.  Vogel  was  not  present  the  medal  would 
be  forwarded  to  him  through  the  German  embassy  at  Washington. 

REPORT  OF  THE  COMMITTEE  ON  THE  HENRY  DRAPER  MEDAL. 

To  the  President  of  the  National  Academy  of  Sciences: 

Prof.  H*.  C.  Vogel  is  at  present  the  director  of  the  Potsdam  Observa- 
tory, near  Berlin,  and  a«  such  is  the  ofticial  head  of  German  astronom- 
icjvl  physics.  His  first  appearance  as  an  investigator  dates  from  1865, 
when  he  was  an  assistiint  in  the  Leipzig  Observatory,  under  Bruhns. 
From  1870  to  1875  he  was  stationed  at  the  Bothkamp  Observatory,  in 
Holstein,  and  wliile  there  made  inqwrtant  observations  on  the  spectra 
of  the  sun  and  the  planets,  together  with  others  on  the  spectra  of  cer- 
tain comets  and  a  few  stars.  During  the  years  1875-1877  he  resided 
at  Berlin,  awaiting  tlie  completion  of  the  observatory  building  at  Pots, 
dam.  Since  his  residence  at  Potsdam  he  has  made  many  valuable 
investigations,  among  which  may  be  mentioned  his  classification  of 
star  spectra  and  lus  measurements  of  wave  length,  the  latter  being 
made  in  connection  with  Muller.  His  catalogue  of  star  spectra  extends 
from  zone  — 1^  to  +20^,  and  includes  4,051  stars  up  to  the  seventh  and  a 
half  magnitude.  His  measurements  of  wave  length  enabled  him  to  con- 
struct a  map  of  the  spectrum  of  a  high  order  of  excellence,  since  super- 
seded by  the  remarkable  si)ectrnm  maps  produced  by  Rowland.  Dr. 
Vogel  is  therefore  well  known  for  his  researches  in  astronomical  physics, 
and  has  always  shown  himself  accurate,  energetic,  and  resourceful. 

Tlie  special  work  for  which  your  committee  recommend  the  award  to 
Dr.  Vogel  of  the  Henry  Draper  medal  is  his  work  u[X)n  the  photography 
of  star  spectra,  with  especial  reference  to  the  motion  of  tlie  stars  along 
the  hne  of  vision,  as  determined  by  the  displacement  of  their  spectrum 
lines.  The  earliest  attempts  to  determine  the  s])eed  of  stellar  motions 
in  the  line  of  sight,  by  means  of  spectrum  observations,  were  miule  by 
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Huggiiis  in  1867,  and  consisted  of  eye  observations  entirely.  They 
were  successful  as  a  demonstration  of  the  correctness  of  the  principle 
upon  which  they  rested.  Subsequently  similar  observations  were  con- 
tinued at  the  Greenwich  Observatx)ry,  and  by  Seabrooke  at  Rugby, 
but  the  results  obtained  have  not  been  satisfactory,  the  probable  error 
being  at  least  ±  10  to  15  kilometers.  Even  much  larger  errors  existed 
in  these  results,  if  we  may  judge  by  the  discrepancy  shown  between 
the  values  given  by  different  observations. 

Dr.  Vogel  replaced  eye  observations  by  photography,  following  pre- 
cisely the  method  of  Dr.  Draper,  i.  e.,  instead  of  using  a  slitless 
spectroscope  of  the  form  which  has  given  such  excellent  results  in  the 
hands  of  Professor  Pickering  in  a  different  line  of  work,  he  reverted 
to  the  slit  spectroscope,  which  alone  permits  the  comparison  of  the  lines 
in  a  star  spectrum  with  those  of  an  electric  spark  in  the  way  necessary 
to  give  a  measurement  of  the  star's  motion. 

In  1887  he  had  a  provisional  apparatus  constructcil  with  which  he 
obtained  results  so  encouraging  that  he  at  once  proceeded  to  the  con- 
struction of  the  larger  spectrograph.  This  admirable  instrument  is 
fully  described  in  the  seventh  volume  of  the  Observations  of  the  Pots- 
dam Observatory.  It  was  i)ut  into  operation  for  the  first  time  in  Sep- 
tember, 1888,  and  the  particular  work  with  which  we  are  at  present 
con(!erned  was  continued  with  it  until  the  month  of  May,  1891. 

More  than  250  negatives  were  made  of  the  spectra  of  the  51  brightest 
stars  accessible  to  observation  at  Potsdam,  a  few  plates  being  exposed 
to  the  spectra  of  Venus  and  the  moon  in  order  to  test  the  adjustments 
of  the  apparatus.  A  majority  of  the  exposures  were  made  by  Dr. 
Scheiner,  Dr.  Vogel's  trusty  lieutenant,  but  many  of  them  were  made 
by  Dr.  Vogel  himself.  These  exposures  ranged  in  length  from  twenty 
to  ninety  minutes.  The  comparison  spectrum  was  obtained  generally 
fi*om  a  small  hydrogen  Geissler  tube  inserted  into  the  tube  of  the  large 
telescope,  by  means  of  which  the  image  of  thesta-r  was  formed  on  the 
slit  of  the  spectroscope. 

The  elaborate  measurements  and  reductions  of  these  plates  are 
detailed  in  the  volume  already  alluded  to.  They  give  us  the  motions 
of  the  stars  observed  with  a  degree  of  accuracy  far  exceeding  those  of 
all  previous  observers.  The  probable  error  of  the  star  motion  obtained 
from  the  measures  of  lour  good  plates  is  only  a  little  more  than  1 
English  mile.  The  highest  velocity  observed  in  the  list  of  51  stars  is 
that  of  a  Tauri,  which  recedes  at  the  rate  of  30  miles  a  second.  On  the 
other  hand,  v  Leonis  is  approaching  us  at  the  rate  of  24  miles  a  sec- 
ond.    The  mean  of  all  the  velocities  observed  is  lOJ  miles  a  second. 

An  important  collateral  result  secured  by  these  investigations  is  the 
determination  of  a  remarkably  swift  orbital  motion  in  the  case  of  certain 
stars.  Thus  Algol  was  found  to  be  moving  in  a  nearly  circular  orbit 
having  a  diameter  of  a  little  more  thjin  2,000,000  miles,  with  a  velocity 
of  20  miles  a  second.  This  amounts  to  a  practical  demcmstration  of  the 
surmise  that  the  variations  in  the  light  of  this  star  are  due  to  periodical 
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eclipses  by  a  darker  star  of  about  half  its  size,  which  occur  whenever, 
by  the  motion  of  the  i)air  around  their  common  center,  the  dark  com- 
panion intervenes  in  the  line  of  vision. 

Moreover,  this  observation  enables  us  for  the  first  time  to  determine, 
with  some  approach  to  accuracy,  the  actual  size  of  a  star.  Algol  itself 
is  shown  in  this  way  to  have  a  diameter  of  approximately  1,060,000 
miles,  while  its  companion  has  a  diameter  of  about  840,000  miles;  mag- 
nitudes almost  identical  with  that  of  our  sun. 

By  these  investigations  made  by  Dr.  V^ogel,  Spica  Virginia  is  also 
shown  to  be  movir.g  similarly,  with  u  period  of  four  days,  around  a  circle 
6,000,000  miles  in  diameter,  with  a  speed  of  57  miles  a  second.  It  will 
be  recollecrted  that  our  coHcague,  Professor  Pickering,  about  the  same 
time,  observed  a  similar  phenomenon  in  ,i  Aurigie  and  in  C  Ursa?  Maoris, 
indicated  by  a  i)eriodical  doubling  of  the  lines  in  its  spectrum. 

Since  the  committee  voted  to  recommend  the  bestowal  of  the  Henry 
Draper  medal  upon  Dr.  Yogel,  it  is  interesting  to  note  that  he  and  his 
colleagues  at  Potsdam  have  made  a  most  interesting  series  of  photo- 
graphs of  the  8pe(!trum  of  the  new  star  in  Auriga. 

George  F.  Barker, 
Chairman^  Committee  on  the  Henry  Draper  Medal, 

HOME   secretary's   REPORT. 

The  home  secretary  rea^l  the  following  report,  which  was  approved 
by  the  Academy: 

During  the  past  year,  Volume  V of  the  memoirs  has  ])een  printed, 
and  about  500  (•()i)ies  have  b(»en  distributed.  The  president's  annual 
report  for  1801  has  also  been  printed  and  distributed.  The  printing  of 
the  annual  rei)()rt  for  181>li  has  been  finished,  and  the  printing  of  the 
memoirs  for  Volume  VI  commenced,  about  100  pages  being  now  in 
type. 

REPORTS   OF   COMMITTEES. 

The  foHowing  rejwrts  from  the  various  conmiittees  of  the  Academy 
were  submitted  during  this  meeting: 

For  the  committee  on  ways  and  means  to  provide  a  fund  for  the 
Academy,  Mr.  S.  Weir  Mitchell  rejiorted  that  this  committee  had  not 
been  called  together  <luring  the  j>ast  year,  and  moved  that  it  be  dis- 
charged.   This  motion  was  seconded,  and  adopted  by  the  Academy. 

No  report  was  receiveil  from  the  committ^^e  on  weights,  measures, 
and  coinage.  The  president  ai)pointed  Mr.  C.  A.  Young  to  fill  the 
vacancy  in  this  committee  caused  by  the  death  of  Mr.  W.  P.Trow- 
bridge. 

Mr.  W.  Gibbs,  chairman  of  the  committese  on  the  election  of  foreign 
associates,  presented  a  report  recommending  the  electi<m  of  four  new 
foreign  associates  to  the  Academy,  Subsequently,  three  of  these  were 
elected.    (See  [).  10.) 

Mr.  Brewer  stated  that  he  was  not  aware  that  any  work  had  been 
done  during  the  year  by  the  committee  on  reserving  \)ublvi  Va»\id.'^w^ 
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and  near  Mount  Wb  itney,  Cal.,  for  scientific  purposes.  Ou  Mr.  Powell's 
8tig§r^stion  this  committee  was  discharged,  as  the  site  in  question  is 
now  a  Government  reservation. 

Mr.  Gill,  for  the  committee  on  publications  of  the  Academy,  stated 
that  he  had  no  report  to  submit  except  that  he  had  made  additions  to 
the  list  of  articles. 

For  tlie  committee  on  the  investigation  of  the  North  Magnetic  Pole, 
Mr.  Abbot  stated  that  a  preliminary  report  had  already  been  made,  but 
that  the  committee  had  not  been  called  together  since.  Mr.  Langley, 
chairman,  further  stated  tliat  the  committee  ought  to  be  continued. 

Mr.  Langley,  chairman  of  the  committee  on  uniformity  of  measures 
in  physical  apparatus,  submitted  no  report,  but  stated  that  tliis  com- 
mittee should  be  continued,  as  it  labors  were  important  and  interesting. 
Mr.  Meudenhall  added  that  a  complete  report  would  be  made  in  the 
future. 

On  motion  of  Mr.  Mendenhall,  chairman  of  the  committee  on  amend- 
ments to  the  constitution,  it  was  voted  by  the  Academy  to  increase  this 
committee  by  the  addition  of  two  members.  The  president  therefore 
appointed  Dr.  Billings  and  Mr.  Repisen  members  of  this  committee. 
(See  also  p.  16.) 

REPORTS  ON  TRUST  FUNDS. 

On  behalf  of  the  board  of  direction  of  the  Bache  fund,  Mr.  Gibbs, 
chairman,  reported  that  requisitions  had  been  made  from  this  fund  in 
favor  of  Louis  Boss,  8I,0()0,  May  16,  1892;  T.  C.  Mendenhall,  $500, 
June  6,  1892;  W.  II.  Edwards,  $500,  January  23,  1893.  Mr.  Menden- 
hall stated  that  the  check  for  $500  placed  at  his  disposal  from  this 
fund  had  not  be<^n  used,  and  the  money  had  been  returned. 

Mr.  Newcomb,  chairman  of  the  board  of  trustees  of  the  Watsou 
fund,  stated  that  business  had  been  transacted  as  usual,  but  that  he 
was  not  ]>repared  to  make  a  report,  not  having  the  necessary  docu- 
ments. Mr.  Gould  subse<iuently  presented  a  report  from  the  trustees 
of  this  fund,  recommending  that  $500  be  voted  for  the  services  of  a 
computer  to  assist  Mr.  S.  C.  Chandler  in  his  researches  on  the  varia- 
tion of  latitude  and  on  the  constant  of  variation.  Mr.  Gould's  motion 
that  the  Academy  approve  this  juition  was  seconded  and  adopted. 

The  following  report  from  the  committee  on  the  Henry  Draper  fund 
was  submitted  by  Mr.  Barker,  chairman,  and  on  motion  was  adopted 
by  the  Academy : 

In  accordance  with  the  deed  of  trust,  the  committee  on  the  Henry 
Draper  medal  hereby  approves  the  appropriation  of  $250  from  the 
Henry  Draper  fund  of  the  Academy  to  Prof.  H.  A.  Rowland  in  aid  of 
his  researches  upon  the  solar  spectrum. 

George  F.  Barker,  Chairman. 

WOLCOTT   (iIllBS. 

S.  Nrwcomb. 
C.  A.  Young. 
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Ko  reiK)rt  was  received  from  the  eommittee  on  the  J.  Lawreuce  Smith 
fiind.  The  president  appointed  Mr.  Bemsen  to  till  the  place  oii  this 
committee  made  vacant  by  the  death  of  Mr.  Butherfurd. 

REPORT  OF  THE  AUDITING  COIMITTEB. 

The  following  reiK)rt  of  the  auditing  committee  was  submitted,  and 
adopted  by  the  Academy: 

Washington,  D.  C,  April  18j  1893. 

The  committee  appointed  to  examine  the  report  of  the  treasurer 
respectfully  report  that  they  have  performed  this  duty,  and  they  hereby 
certify  that  the  statements  of  expenditures,  rec^eipts,  and  balances 
correspond  to  the  vouchers,  books,  and  accounts  of  the  treasurer  and 
are  found  correcrt. 

Theo.  X.  Gill. 

Charles  A.  Schott. 

G.  W.  Hill. 

treasurer's   REPORT. 

To  the  President^  National  Academy  of  Sciences. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  financial  rei>ort  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  eudin^r 
April  18,  1893: 

1.  General  fond,  April  19,  1892,  to  April  18,  1893: 

Balance  from  Aprill9, 1892 $500.60 

Invested  income 'SOO. 00 

Interest  received  duriujr  1892-93  18.26 

Dues  received  from  members 470. 00 


Total  to  account  for 1,488.86 


Disbursed  during  1892-93 463.44 

Balance,  April  18,  1893 525.42 

Invested  income  (bonds) *  500. 00 

Total  accounted  for 1, 488. 86 

Available  balance,  less  obligations 1, 025. 42 


2.  The  Bache  trust  fund : 

Balance  from  April  19,  1892 4,025.08 

Requisition,  reimliursed 500. 00 

Interest  received  during  1892-93 i 1,996.83 

Total  to  account  for 6,521.91 


Disbursed  during  1892-93 2,8(59.45 

Balance,  April  18,1893 3,652.46 

Total  accounted  for 6,521.91 

Available  balance,  less  obligations 2, 212. 74 


*  Invested  in  District  of  Columbia  3.65  per  cent  bonds. 
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3.  The  WatsoD  trust  fund: 

Balance  from  April  II),  1892 $2,258.10 

Invested  income \ '1, 500. 00 

Interest  received  durin«;  1892-03 1. 028.  79 

Total  toacconnt  for 4,78fi.89 

Disbursed  during  1892-93 fiOJ.Ol 

Invested  income,  1892-93 1 826. 83 

Balance,  April  18,  18J/3 1,858.05 

Invested  income  (bondn ) '1, 500. 00 

Total  accounted  for 1.780.85) 

Available  balance,  less  obligations 3,358.05 

4.  The  Draper  modal  fund: 

Balance  from  April  19,  1892 1,078.61 

Interest  received  during  1892-93 330. 19 

Total  to  account  for 1. 408. 80 

Disbursed  during  1892-93 204.88 

Balance,  Ajml  1«,  1893 l,20:ii»2 

Total  accounted  for 1,  408  80 

Available  balancrc,  lt».ss  obligations 1,203.J>2 

5.  The  Smith  medal  fund: 

Balance  from  Ai»ril  19,1892 1,874.25 

Interest  received  during  1892-93 417.60 

Total  to  account  for 2.291.85 

Invested  income,  lS{)2-93 :  5iH5. 57 

Bal.ince,  Apri  1  18,  1893 1 .  095. 28 

Total  accounted  for 1 2,2i)1.85 

Available  balance,  less  obligal  ions 1.  6SK).  28 

6.  The  Wolcott  Gibbs  fund: 

In t<*rest  received  during  1892-93 66.83 

Disbursed  during  1892-93 66.83 

The  following  is  u  statoiiieiit  of  tlio  present  investments  of  the  Acad- 
emy, showing  the  proportion  oleiieli  belonging  to  the  ditl'erent  special 
funds : 

Ba<rho  fiind : 

riiiladclphia  6  per  rent  bonds $6'H).00 

Dubant  loan,  5  per  cent 9. 096. 00 

Hagner  loan,  5  ])er  cent 1,272.37 

Dunlop  losin,  5  j)er  cent 8,  5:W.  00 

IIolt/m<in  loan,  5  ]»er  cent 10, 000. 00 

Clark  loan,  5  per  cent 7,500.00 

Williamson  and  Kinnnel  loan,  5  per  <'*'nt 4, 596. 00 

*  Invested  in  District  nf  Columbiii  3.65  ]kt  icnt  bouils. 
Unvested  in  Karnshaw  loan.  6  p  -r  fcnl. 
\  Invested  in  Webb  loan,  5  per  <'eut. 
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Bache  fund — Continued. 

Mockb«'e  loan,  'i  per  crnt $5, 000. 00 

Lowentlial  loan,  5  per  cent 3,000.00 

Webb  loan,  5  prr  oi-nt 1, 403. 43 

Total 50,997.80 

Wataon  fund :  | 

Dubaut  loan.  5  \wt  cont 1,344.00 

Ilajnier  loan,  5  per  cent 558.88 

Co^niOH  Club  bonds,  first  series,  5  p<'r  cent 500. 00 

Karber  loan,  '>  per  cent 10. 000. 00 

(iinesi  loan,  0  \wt  cent 1, 000. 00 

Dunlop  l«»an,  5  per  cent 3, 920. 00 

Williamson  and  Kimniel  loan,  T)  p«r  cent 670.83 

Co8moH  Club  bonds,  now  8t?ri»'s,  5  per  cent 500. 00 

Earnshaw  loan,  0  j)cr  cent 173. 17 

Total IS.(M^.88 

Draper  fnnd : 

Hagner  loan,  Ti  per  cent 6, 603. 75 

Smith  fund: 

Dubant  loan,  5  ])or  cent 1. 560. 00 

Haj;ner  loan,  5  per  cent 565.00 

Dunlop  loan,  5  ])er  cent 4,  .>50. 00 

WillianiHOU  and  Kimmel  loan.  5  per  cent 1,560.00 

Total 8,2:^.00 

GibbH  fund : 

Williamson  and  Kinnnel  loan,  5  prr  cent 2,673. 17 

InrcHtrd  incitmr. 
General  fund : 

District  of  Columbia  3. Jin  per  cent  bonds $500. 00 

Watson  fund : 

Di8trict  of  Columbia  3. f»ri  ])er  cent  bunds 1,500.00 

Earnsliaw  loan.  6  per  cent 826. 83 

Total 2,326.8*5 

Sinith  fund : 

Webb  loan, ."»  ptT  rent 596.57 

Tbe  following  clifiii^reH  liavo  occurred  iu  tii«^  iiivestiiients  under  the 
control  of  the  Niitional  Academy  of  Sciences  during  the  year: 

On  May  20,  1S02,  tiie  loan  made  Joseph  Redtern,  November  2, 1880, 
was  paid,  and  the  money  \va*i  reinvested  in  other  loans.  Under  special 
authority  from  the  National  Academy,  the  IT nited  States  4  per  cent 
bonds  to  the  anunint  of  815,850.00,  Avere  sold,  and  the  proireeds  invested, 
namely,  84,403.43,  in  loans  approved  by  the  committee  on  investments. 
The  Bache  fund  was  increased  by  this  transaction  $553.43. 
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Statement  showing  inereaae  of  capital  funds  from  years  1887  to  1893, 


Bacherand 

Watiion  fund 

Draper  fiind 

Sniithftind 

Gibbsfiind 

Tncomeof  senenU  ftind. 
Income  of  fiache  fond . . . 
Inoome  of  WaUon  fund. 
Income  of  Smith  fand. . . 


1887. 


$47,550.00 

13,750.00 

6,000.00 

7,200.00 


Total. 


500.00 
1, 500. 00^ 

> 


75, 500. 00 


1883. 


150,997.80 

18, 066. 88 

6,603.75 

8,235.00 

2,673.17 

500.00 

2,326.83 

006  57 


90.6U0.00 


Increase. 


$3,447.80 
4,916.88 
1,603.75 
1.035.00 
2,673.17 


826.83 
596.57 


15,100.00 


III  submitting  tbis,  my  tiual  report,  I  wish  to  make  one  or  two  recom- 
mendations which,  it  would  seem,  may  prox)erly  come  from  an  out- 
going treasurer: 

1.  That  the  treasurer  of  the  Academy  sliould  be  a  bonded  officer; 
that  the  bonds  should  be  furnished  by  one  of  the  trust  companies  who 
make  a  business  of  furnisliing  such  bonds,  and  the  cost  thereof  should 
be  defrayed  by  the  Academy,  being  charged  in  due  proportion  to  each 
of  the  funds  under  tbe  control  of  the  Academy. 

2.  Tbat  the  trustees  of  each  trust  fund  under  the  direction  of  the 
Academy  should  make  a  report  each  year  to  the  Academy,  stating  the 
financial  condition  of  their  several  funds,  the  orders  for  expenditures, 
etc.  That  these  reports  should  be  independent  of  the  treasurer's  report, 
and  should  be  referred  to  the  auditing  committee  of  the  treasurer's 
report  in  order  tbat  tbe  necessary  comparisons  may  be  made. 

Very  respectfully, 

John  b.  Billings, 
Treasurer^  National  Academy  of  Sciences. 
Washington,  D.  0.,  April  18, 1893. 

BEPOBT  OF  THE  COMMITTEE  ON  SECURITIES  HELD  BY  THE  ACADEMY. 

The  committee  appointed  to  verify  the  securities  held  by  the  Academy 
.presented  tbe  following  report,  which  was  approved : 

V  1.    GENERAL  FUND. 


»f.t  of  Colambia  3.65  per  cent  bonds $500 

2.   BACHK  TRUST  FUND. 

City*of  Philadelphia  6  per  cent  bonds $600 

Land  warrant  No.  62749  for  160  acres  of  land,  SE.  i  sec.  11,  T.  34,  B.  23,  Boonville, 
Mo.    (This  deed  has  not  yet  been  transferred  to  tbe  name  of  the  Academy. ) 

3.   JOSEPH  HENRY  FUND. 

An  agreement  with  the  Pennsylvania  company  for  insurance  on  lives  and  granting 
annuitiee,  as  to  the  final  disposition  of  the  Joseph  Henry  ftind  of  $40,000.  (This 
ibad  will  not  be  available  until  the  decease  of  all  Professor  Henry's  children.) 
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4.  WATSON  TRUST  FUND. 

District  of  Columbia  3.65  per  cent  bonds $1,500.00 

Cosmos  Club  bonds,  5  per  cent 500. 00 

Cosmos  Clnb  bonds,  new  series,  5  per  cent 500. 00 

Total   2,500.00 

5.  DRAPKK  MKDAL  FUND. 

Deed  of  trust  of  Mary  Anna  Palmer  Draper,  giving  $6,000  to  the  Academy  as  a 
special  fund. 

6.   SMITH   MEDAL  FUND. 

Deed  of  triist  of  Sarah  Julia  Smith,  giriug  $8,000  to  the  Academy  as  a  special 
fund. 

The  following  papers  were  also  found:  Certificate  of  Riggs  Sl  Co.,  bankers,  that 
they  hold  on  deposit,  for  collection,  notes  as  follows : 

Dubnnt  loan :  One  note  for  $12,000,  interest  semiannually  at  5  per  cent;  pay- 
able October  28-November  1, 1895 $12,000 

Haguer  loan :  One  note  for  $9,000,  interest  semiannually  at  5  per  cent;  pay- 
able July  15-18,  1894 9,000 

Barber  loan :  One  note  for  $10,000,  intcrt^st  semiannually  at  5  per  cent;  pay- 
able August  5,  1894 10,000 

Ginesiloan:  One  note  for  $1,000,  interest  semiannually  at  6  per  cent;  pay- 
able January  2-5,  1897 1,000 

Dunlop  loan :  One  note  for  $17,000,  interest  semiannually  at .5  per-cent;  pay- 
able April  16, 1897 17,000 

Uoltzman  loan :  One  note  for  $10,000,  interest  semiannually  at  5  per  cent; 
payable  May  4,  1807 10,000 

Clark,  et  al.,  loan:  Joint  note  for $7,500,  interest  semiannually  at  5 per  cent; 

payable  May  6,  1895 7,500 

Williamson  and  Kimmel  loan :  Joint  notes  for  $9,500,  interest  semiannually 

at  5  per  cent;  payable  May  2-5,  1897 9,500 

Mockbee  loan :  One  note  for  $5,000,  interest  semiannually  at  5  percent;  pay- 
able May  13,  1897 5,000 

Eamsbaw  loan:  One  note  for  $1,0()0,  interest  semiannually  at  G  per  cent; 
payable  October  30-November  3.  1897 1,000 

Lowontbal  loan:  Thn^e  notes  for  $1,000  each,  interest  semiannually  at  5  per 
cent;  payable  December  1 -.3, 1897 3,000 

Webb  loan:  One  note  for  $2,000,  interest  semiannually  at  5  per  cent;  pay- 
able November  18-21,  1897 2,OOo 

Also  one  set  of  papers  relating  to  each  of  the  folio  wing  loans,  respectively :  Dubant 
loan,  Haguer  loan,  Ginesi  loan,  Geo.  T.  Dunlop  loan,  Holtzman  loan,  Wm.  E.  Clark, 
et  al.,  loan,  Williamson  and  Kimmel  loan,  and  S.  R.  and  W.  T.  Mockbee  loan. 

We  certify  that  we  have  this  day  examiued  the  securities  and  papers 

above  described,  and  have  found  them  to  correspond  to  these  lists. 

Arnold  Hagub. 

Cabl  Barus. 
Washington,  D.  C,  April  I9j  1893. 

ELECTIONS. 

The  following  members  were  elected  for  the  council  for  the  ensuing 
year:  Messrs.  Brush,  Gould,  Langley,  Mendenhall,  Newcomb,  and 
Kemsen. 


16  REPORT   OF   THE   NATIONAL   ACADEMY   OF    SCIENCES. 

The  election  of  foreign  secretary  and  treasurer,  for  a  term  of  six 
years,  took  place  on  April  19, 1893,  and  resulted  as  follows:  Foreign 
secretary,  Prof.  Wolcott  Gibbs;  treasurer,  Dr.  John  IS.  Billings. 

NEW  FOREIGN  ASSOCIATES. 

The  following  gentlemen  were  elected  as  foreign  associates  of  the 
Academy:  Messrs.  F.  F.  Tisseraiid,  Paris;  Karl  F.  llammelsberg, 
Berlin;  and  Karl  F.  W.  Ludwig,  Ijcipsic. 

RECOMMENDATIONS  FROM  THE  COUNCIL. 

The  home  secretary  read  the  following  recommendations  from  the 
council,  which  were  adopted  by  the  Academy : 

1.  That  the  membership  fee  for  the  ensuing  year  be  fixed  at  $5. 

2.  That  the  treasurer  of  the  Academy  should  be  a  bonded  officer  in 
the  sum  of  820,000;  that  the  bonds  should  be  iiirnished  by  one  of  the 
trust  companies  who  make  a  business  of  furnishing  such  bonds,  and 
the  cost  thereof  should  be  defrayed  by  the  Academy,  being  charged  in 
due  proportion  to  each  of  the  funds  under  the  control  of  the  Academy. 

3.  That  the  trustees  or  the  standing  committees  of  each  trust  fund 
under  the  direction  of  the  Academy  should  make  a  report  each  year  to 
the  Academy,  stating  the  financial  condition  of  their  several  funds,  the 
order  for  expenditures  which  they  have  given,  etc.  That  these  reports 
should  be  independent  of  the  treasurer's  report,  and  should  be  referred 
to  the  auditing  committee  of  tlie  treasurer's  report,  in  order  that  the 
necessary  comparisons  may  be  made. 

4.  That  the  report  of  the  committee  to  consider  amendments  to  the 
constitution  of  the  Acjulemy,  presented  November  2,  1892,  be  referred 
back  to  that  committee  for  further  consideration,  with  the  request  that 
the  conclusions  be  presented  at  the  next  stated  session  in  the  form  of  a 
proposed  formal  amendment  to  the  constitution,  with  a  suggested  class- 
ification of  members. 

DEATU   OF   MEMBKRS. 

The  president  announced  the  death  of  the  following  members,  three 
of  whom  have  died  since  the  last  meeting: 

Prof.  M.F.  Longstreth,  December  27,  1891;  Prof.  J.  S.  Newberry, 
December  7,  1892;  Prof.  F.  A.  Genth,  P'ebruary  2,  1893;  Prof.  W.  H. 
C.  Bartlett,  February  11,  1893. 

BIOGRAPHICAL  MEMOIRS. 

The  president  called  attention  to  the  delay  which  had  occurred  in 
the  preparation  of  some  biographical  memoirs,  and  strongly  urged 
greater  promptness  in  future.  He  also  Jippoiuted  members  to  prepare 
such  notices,  as  follows : 

Of  Prof.  A.  H.  Worthen,  by  Prof.  C.  A.  White;  of  Prof.  M.  F.  Ix)ng- 
streth,  by  Prof.  J.  P.  Lesley ;  of  Prof.  J.  S.  Newberry,  by  Mr.  Clarence 
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King;  of  Prof.  F.  A.  Gentli,  by  Prof.  G.  F.  Barker;    of  Prof.  W.  H. 
C.  Bartlett,  by  Gen.  T.  L.  C^asey. 

DEATH   OF  FOREIGN   ASSOCIATE. 

The  i)resideut  also  announced  the  death  of  Sir  Rit^hard  Owen,  for- 
eign associate  of  the  Academy,  who  died  December  18,  1892. 

The  Academy  then  adjourned  to  meet  in  scientific  session  in  Albany, 
November  7, 1893. 

SCIENTIFIC  SESSION. 

[Hold  in  Albany.  X.  Y..  Xovemlwr  7  to  9.  189:j.] 

4 

A  scientific  session  of  the  Academy,  for  the  reading  of  papers  only, 
having  been  called  by  the  council,  the  Academy  met  in  the  Capitol  at 
Albany,  N.  Y.,  November  7, 1893,  and  the  meetings  were  continued  on 
the  8th  and  9th. 

The  president,  Trof.  O.  C.  Marsh,  presided  at  these  meetings,  and 
the  following  members  were  present  during  the  session:  Boss,  Brewer, 
Brush,  Chandler  (S.  C),  Goodale,  Hall  (A.),  Hall  (J.),  Hastings,  Marsh, 
Morse,  Newcomb,  Walker. 

During  this  scientific  meeting  the  following  i>apers  were  read  and 
discussed : 

1.  Scuddcr,  8.  XL:  American  Paleozoic  Cockroaches.  (Read  by 
title.) 

2.  Chandler,  S.  C:  Additional  Researches  on  the  Motion  of  the 
Earth's  Pole. 

3.  White,  C.  A.:  Biographical  Memoir  of  A.  H.  Worthen.  (Read  by 
title.) 

•4.  Comstock,  ('.  B.:  Biographical  Memoir  of  W.  P.  Trowbridge. 
(Re^l  by  title.) 

5.  Hall,  J.:  The  Geological  Map  of  the  State  of  New  York. 

(i.  Hastings,  C.  S. :  On  a  New  Form  of  Telescope  Objective,  as 
applied  to  the  12-inch  Ecpiatorial  of  the  Dudley  Observatory. 

7.  Beecher,  C.  E.  (presented  by  A.  Hyatt):  On  the  Structure  and 
Development  of  Trilobitcs. 

8.  Hall,  A.:  Double  Stars. 

9.  Doolittle, C.  L.  (presented  by  L.  Boss):  Latitude  Determinations 
at  the  Say  re  Observatory.     (Read  by  title.) 

10.  Lintner,  J.  A.  (presents  by  J.  Hall):  Insect  Voices. 

11.  Peck,  C.  H.  (presented  l)y  J.  Hall):  Edible  and  Poisonous  Fungi. 

12.  Morse,  E.  S.:  A  New  Process  of  Printing  in  Color. 

13.  Cattell,  J.  McK.,  and  Dolley,  C.  S.  (presented  by  ir.  F.  Barker): 
On  Reaction — Times  and  the  Velocity  of  the  Nervous  Impulse. 

14.  Hall,  J.:  The  Paleontology  of  the  State  of  New  York;  the  Pres- 
ent Condition  of  the  Work, 

a.  Mis.  27 2 
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15.  Goodale,  G.  L. :  Certain  Histological  Belations  between  the  Sub- 
alpine  Plants  of  the  White  Hills  and  of  the  Labrailor  Coa^t. 

SPECIAL  SESaiON. 

[Held  at  Albany,  November  8,  1883.] 

A  special  session  of  the  Academy  having  been  called  by  the  council, 
in  accordance  with  Article  III,  section  1,  of  the  constitution,  the  Acad- 
emy met  in  the  Capitol  at  Albany,  November  8,  1893. 

The  president  made  a  statement  regarding  the  annual  report  to  Con- 
gress, part  of  which  he  submitted  to  the  Academy,  and  added  that  the 
report  should  contain,  as  heretofore,  the  proceedings  of  the  present 
meeting  in  addition  to  those  of  the  April  session. 

The  president  announced  that  he  had  received  a  letter  from  the 
chairman  of  the  committee  on  amendments  to  the  constitution,  under 
date  of  November  3, 1893,  stating  that  the  report  of  this  committee  was 
not  yet  completed,  but  would  be  presented  at  the  annual  meeting  in 
April,  1894.  The  president  also  anncmnced  the  receipt  of  a  communi- 
cation from  the  chairman  of  the  board  of  directors  of  the  Bache  ftiiuJ, 
stating  that  the  board  had  appointed  Prof.  George  L.  Goodale  to  till 
the  vacancy  caused  by  the  resignation  of  Prpf.  Jaines  D.  Dana. 

RECOMMENDATION  FROM  THE  COUNCEL. 

The  following  recommendation  from  the  council  was  then  adopted  by 
the  Academy: 

That  the  Academy  autliorize  the  president  to  include  in  his  report 
to  (Congress  the  proceedings  of  the  present  meeting,  as  well  as  those 
of  the  last  April  meeting,  and  also  any  reix)rts  on  Government  business 
that  may  come  before  the  Academy. 

REPORT  FROM  THE  TUTSTEES  OF  THE  WOLCOTT  GIBBS  FUND. 

The  home  secretary  read  the  following  report  from  the  trustees  of 
tlie  Wolcott  Gibbs  fund,  which  was  received  by  him  July  1,  1893: 

The  trustees  of  the  Wolcott  Gibbs  fund  for  chemical  research  have 
the  honor  to  report  to  the  National  Academy  of  Sciences  that  accord- 
ing to  the  statement  of  th(»  treasurer,  dated  April  18, 1893,  the  capital  of 
the  fund  amounted  to  $2,(573.17,  invested  in  the  Williamson  and  Kim- 
mel  loan,  secured  by  real  estate,  and  bearing  5  per  cent  interest,  to  be 
paid  semiannually. 

The  following  vote  was  passed  unanimously  by  the  trustees,  July  15, 
1892: 

Voted  J  That  the  annual  income  of  the  Wolcott  Gibbs  funds  for  chem- 
ical research  bei)ai(l  to  Dr.  Wolcott  Gibbs,  of  Newport,  during  his  life, 
to  be  used  by  him  in  whatever  way  will  best  promote  liis  chemical 
investigations,  and  that  the  only  vouchers  required  for  the  money 
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shall  be  his  receipts  sent  to  the  treasurer  of  the  National  Academy  of 

Sciences. 

In  accordance  with  this  vote  the  treasurer  will  pay  the  income  of  the 

fund  to  Dr.  Gibbs  semiannually. 

Charles  L.  Jackson. 

T.  M.  Drown. 

Ira  Remsen. 
May,  189S. 

This  report  was  approved  by  the  Academy. 

RESOLUTION  FROM   THE   TRUSTEES  OF  THE  WATSON  FUND. 

The  home  secretary  read  the  following  resolution  from  the  trustees  of 
the  Watson  fund,  which  was  adopted  by  the  Academy: 

Resolvedj  That  the  trustees  of  the  Watson  fund  be  authorized  by  the 
Academy  to  transfer  such  papers  of  the  late  Trof.  James  O.  Watson 
as  they  think  proper,  from  the  Washburn  Observatory  at  Madison, 
Wis.,  to  the  observatory  at  Ann  Arbor,  Mich. 

ABSTRACT  OF  TREASURER'S  REPORT. 

The  home  secretary  then  read  a  statement  from  the  treasurer  of  the 
Academy,  giving  the  available  bjilances  from  the  several  funds  of  the 
National  Academy  of  Sciences,  October  31,  1893,  as  follows: 

General  ftiiid "$210.37 

Bachefund 1,421.16 

Wateonfnnd ta53.59 

Draper  fiiod 1,105.46 

Smith  fond 1 1,906. 56 

NOMINATIONS. 

The  home  secretary  read  three  nominations  for  membership  in  the 
Academy.    These  will  be  a<jted  on  at  the  April  meeting,  1894. 

The  special  session  then  adjourned. 

On  November  8,  after  the  business  session,  the  members  of  the 
Academy  accepted  an  invitation  to  take  part  in  the  dedication  of  the 
new  Dudley  Observatory. 

At  the  close  of  the  scientific  session,  November  9, 1893,  in  accordance 
with  a  recommendation  from  the  council,  the  home  secretary  was 
directed  to  express  the  thanks  of  the  Academy  to  the  Albany  Institute, 
the  trustees  of  the  Dudley  Observatory,  the  regents  of  the  University 
of  New  York,  the  superintendent  of  public  buildings,  and  the  Fort 

*  There  are  also  available  $500  District  of  Colombia  3.65  buiuls. 

tThe  sum  of  $500  per  annnm  is  subject  to  the  order  of  Professor  Newcomb  for 
work  upon  Watson's  asteroids.  Tiiere  are  also  available  the  foUowinp^ :  $1^500  in 
Diatriot  of  Columbia  3.65  bonds;  $500  in  Cosnios  Club  5  per  cent  bonds;  and  $826.83 
invested  in  Eamshaw  loan,  interest  at  6  per  cent. 

t$696. 57  invested  in  Webb  loan,  interest  at  5  per  cent 


20     REPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

Oraiif^re  Club,  for  their  kindness  in  providing  such  excellent  accommo- 
dations for  the  meeting,  and  for  their  courtesies  and  hospitalities  to 
the  members  of  the  National  Academy  during  the  session. 

The  Academy  then  adjourned  to  meet  in  Washington  on  the  third 
Tuesday  in  April,  1894. 
Respectfully  submitted. 

O.  C.  Marsh, 
President  of  iJie  Kational  Academy  of  Sciences, 
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APPENDIX   A. 


AX  ACT  to  incon^orate  the  Natioual  Aca<loiny  of  Sciences* 

Be  it  enacted  by  the  Senate  and  Rouse  of  Eepresentatives  of  the  TTnited 
States  of  America  in  Congress  assembled  j  That  Louis  Agassiz,  Massacbu- 
Betts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A»  D. 
Bache,  at  large;  F.  A.  V.  Barnard,  at  large;  J .  G.  Barnard,  United 
States  Array,  Massachusetts;  W.  II.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Ehode  Island;  William  Chauvenet,  Missouri;  J.  II.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  II.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia ;  A.  A.  Gould,  Massachusetts ; 
B.  A.  Gould,  Massachusetts ;  Asa  Gray,  Massachusetts ;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania ;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  II..Mahan,*United  States  Military 
Academy,  Virginia;  J.  S.Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pier<;e,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sbc.  2.  And  be  it  further  enacted.  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  cori>oration  hereby  constituted  shall  have  power  to  make  its  own 
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orgtiiiization,  including  its  constitution,  by-Jaws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  rei)()rt  the  same  to  C<mgress. 

Sec.  3.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment and  report  ujion,  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports,  to  l>e 
I)aid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  ^larch  3,  1863. 


AN  ACT  to  aiiiMid  tho  act  to  incorporate  the  National  Academy  of  Scioncee. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  CongresH  aHsemhU'd^  That  the  act  to  incorporate  the 
National  Academy  of  Sciences,  approved  March  third,  eighteen  hun- 
dred and  sixty  tliriMs  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  »luly  li,  1870. 

Department  of  State,  June  10, 1882. 
True  copies. 

Sevkllon  a.  Brown, 

Chief  Cleric. 


AN  ACT  to  authorize  th«  National  Academy  of  ScienceH  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  ])urposeH. 

Be  it  enacted  by  the  Senate  and  House  of  Rep^^esent^tives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Crmgress  approved  March  third, 
eighteen  hundred  and  sixtythre^,  and  its  several  supplements,  be,  and 
the  same  is  tlien^by,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hohl  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Ap])roved,  June  20, 1884. 

DEPAKTJ^rENT  OF  STATE,  June  24j  1884. 
A  true  copy. 

Sevellon  a.  Brown, 

ChU^  Clerk. 


APPEN  DIX   B. 


CONSTirUTION    AND   RULES  OF  THE    NATIONAL    ACADEMT  OF 

SCIENCES. 

As  amended  and  a<loptod  April  17,  1872,  and  further  amended  April  20, 1875;  April 
21,  1881;  April  19, 1882;  Ajiril  18,  1883,  and  April  19, 1888. 

PKEAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  tlie  United  States  on  the  3d  day  of  March, 
A.  D.  1803,  and  in  conformity  with  the  amendment  to  said  act,  approved 
July  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Me mbers  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  a^e  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  mend)ers  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
pajyers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Artiolk  11.— of  the  officers. 

Sec.  1.  The  oflicers  of  the  Academy  shall  be  a  i)resident,  a  vice-presi- 
dent, a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom 
shall  \)e  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present,  at 
the  first  stated  session  after  the  expiration  of  the  current  terms,  provided 
that  existing  officers  retain  their  pl{R*es  until  their  successors  are  elected. 
In  case  of  a  vacancy,  the  election  for  six  years  shall  be  held  in  the 
same  manner  at  the  session  when  such  vacancy  occurs,  or  at  the  next 
stated  session  thereafter,  as  the  Academy  may  direct.    A  vacancy  in 
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the  office  of  treasurer  or  home  secretary  may,  however,  be  filled  by 
appointment  of  the  president  of  the  Academy  until  the  next  stated 
session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  of  the  Aciuiemy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  aet,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  session 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  the 
aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  conii^titution. 

The  minutes  of  ea<5h  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  Ue  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  i)resent  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  the  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes;  and  the  members  present  at  any- 
^meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Sec.  3.  Scientific  mcetiugs  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public ;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  meetings  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

AimcLK  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  for  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  received 
more  votes  than  any  others  shall  be  declared  elected.  If  two  or  more 
names  have  received  the  lowest  number  of  votes  that  would  elect,  addi- 
tional balloting  shall  be  had  for  as  many  members  as  remain  each  time 
to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  nienibers  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man 
ner:  Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretjuy.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present- 
may  proceed  to  elegit  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persons,, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
electt^d,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  fnust  receive 
four-fifths  of  the  vot.es  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes- 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  presents 
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Election  of  members  shall  bo  held  only  at  the  rejj nlar  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  during  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  i)resent. 

Sec.  0.  Every  member  elect  shall  aecept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  i)roof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  ai)pointed  for  that  pur[K)se  by  thei)resideiit,and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  me  nbers  j)resent.  The 
election  shall  be  had  by  each  member  indicating  on  a  baHot  those  n<inies 
for  whi(jh  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  ('orporate  seal  oi'  the  Academy  and  the 
signatures  of  the  otlicers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  1).  Kesignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Article    V.— OF    SCIENTIFIC     COMMUNICATIOXS,    PUBLICATIONS,    AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be  read 
by  the  author,  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Aca^lemy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  resi)onsible  for  the 
facrtsor  opinions  exinessed  by  the  author,  but  shall  be  held. responsible 
for  the  proi)riety  of  the  paper. 

Persons  who  are  not  members  may  reiul  papers  on  invitation  of  the 
l)resident,  with  the  advice  of  the  council. 

Sec.  3.  The  Aca<leiny  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  rejiorKs. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  (lovernment  of  the  United  States,  which  sh.all  be  acted  on  by 
the  president,  who  will  in  such  cases  report  theirresults  to  the  (lovem- 
ment  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  iKlvicc  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
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position  of  the  Governinent,  npou  auy  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Conjifress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recouimendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  tbeir  estab- 
Hshment  and  award  shall  be  made. 

Bequests  and  trusts  ha\- ing  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  administered  by  the  Academy. 

Akticlk  VI.— or  THK  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  nmde  by  the  treasurer,  in  the  corpo- 
rate name  of  the  Academy,  in  stocks  of  the  United  States. 

Sec.  2.  Iso  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  recjuired  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Artklk  VII.— OB^  additions  AND  AMENDMENTS. 

•Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  (t  stated  session  of  the  Academy.  Notice  of  a  propositicm  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  i)roposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receives  two  thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  i^ending  changes  in  the 
constitution  to  the  home  secretary  m  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 


RULES. 


J.  In  the  absence  of  any  officer,  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elei'ted  by  a  plurality 
of  members  present  to  assist  the  home  secretary  in  keepinc^  the  records 
of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  i)resideiit  at  the 
meeting  at  which  the  accounts  are  presented;  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Actulcmy  at  its  first  stated  session  in  each 
year,  and  referred  with  the  ac^counts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
he  appointed  by  the  president  for  each  stated  session  of  the  Acatlemj\ 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  nieml)ers ;  to  arrange  the  business  of  each 
day;  to  receive  the  titles  of  papers,  reports,  etc.;  and  to  arrange  the 
order  of  reading,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  length 
of  time  to  be  devote<l  to  reiwliug  of  all  papers  submitted,  and  to  limit 
the  time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  fmm  council. 

7.  Other  business, 
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8  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  A(rademy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings shall  be  convened  at  noon. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
tb.e  last  day  of  any  session,  when  a  member  shall  be  sele^^ted  by  the 
president  to  furnisli  a  biographical  notice  of  the  deceased  at  the  next 
8ta*ed  session.  If  su<'h  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date  in  the  rectords  of  the  Academy  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  that  in  which  they  were  registered,  unless  changed  by  con- 
sent of  the  author. 

XI.  Papers  from  persons  not  members  read  before  the  Academy  and 
intended  for  publication  shall  be  referred,  at  the  meeting  at  which  they 
are  read,  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  t^)  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Academy  shall  be  prepared  and  published  by 
the  secretaries. 

XIII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  i)ublication,  to  consist  of  the  home  secretary  and  four  other 
members  to  be  named  by  the  president  with  the  advice  and  <'onsent  ot 
the  council. 

XIV.  The  annual  report  of  the  Aca<lemy  may  be  jiccompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  sub- 
jects as  may  be  de(?med  advisable,  recommending  api»roi)riations  there- 
for when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Actulemy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  colletjtions  of  the 
Academy  shall  be  deposited  in  some  safe  phwe  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  honu^  secre- 
tary, who  is  authorized  to  em[)loy  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  ]>roper  marks  of  similar  device  shall  be  placed  u^kju 
objects  not  admitting  of  the  stamp. 
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XVIII.  The  treasurer  is  authorized  to  defray,  wheu  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigation^  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requenting  the 
investigation  for  reimbursement  to  the  Academy. 

XIX.  ^Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretaiy  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary ;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  mex^tings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academ}'^,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1804,  the  president  is,  ex  officiOj 
a  member  of  all  Government  committees  of  the  Academy. 

S.  Mis.  27 3 
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ORGANIZATION  OF  THE  ACADBM7,  1893. 

Expintion  of  term. 

BiARSH,  O.  C,  President April,  1895 

Walker,  F.  A.,  Fice-Preaident April,  1897 

GiBBS,  WoLCOTT,  Foreign  Secretary April,  1899 

Hall,  A.,  Home  Secretary April,  1895 

BiixiNGS,  John  8.,  Treasurer April,  1899 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1893-94. 

Brush,  G.  J.  Mendenhall,  T.  C 

Gould,  B.  A*.  Newcomb,  S. 

Langley,  S.  p.  Remsen,  Ira. 

COMMITTEES  OF  THE  ACADEMY. 

On  WeitfhtSf  Mea^tureSy  and  Coinage. 


GiBBS,  WOLCOTT.  NEWCOMB,  S. 

Gould,  B.  A.  Newton,  H.  A. 

Mendenhall,  T.  C.  Peirce,  C.  S. 

Young,  C*.  A. 

On  Election  of  Foreign  Associates. 

GiBBs,  WoLCOTT,  Chairman.  Gould,  B.  A 

Dana,  J.  D.  Hall,  A. 

Newcomb,  S. 

On  Publication. 

The  Home  Secretary.  Mendenhall,  T.  C. 

Billings,  J.  S.  Newcomb,  S. 

Powell,  J.  W. 

On  Publications  of  the  Academy. 
Gill,  T. 

On  the  Relation  of  the  Academy  to  the  Oovemment, 

The  President.  Billings,  J.  S. 

Vice-President.  Brush,  G.  J. 

Secretaries.  Powell,  J.  W. 
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the  office  of  treasurer  or  home  secretary  may,  however,  be  filled  by 
appointment  of  the  president  of  the  Academy  until  the  next  stated 
session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  e^ch  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  of  tbe  Aciidemy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  session 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  the 
aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  c<mncil  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  homo  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  cons^titution. 

The  minutes  of  ea<;h  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  recjuirc.  lie  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  ftill  account  of  receipts  and  disbursements. 
He  shall  ])re8ent  a  general  report  at  the  April  session.  lie  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Acjidemy  may  be  held  at  times  and  places 
to  be  designated  by  the  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes;  and  the  members  present  at  any- 
jDeeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Seo.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  pablic ;  those 
for  tbe  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  meetings  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 

m 

business  of  the  Academy. 

AimcLK  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  for  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected  on 
any  day  after  the  first  of  the  first  stated  session  in  each  year,  by  each 
voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have  received 
more  votes  than  any  others  shall  be  declared  elected.  If  two  or  more 
names  have  received  the  lowest  number  of  votes  that  would  elect,  addi- 
tional balloting  shall  be  had  for  as  many  members  as  remain  each  time 
to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected,  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man 
ner:  Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  nun)ber  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  (nust  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes- 
on  the  ])reference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  ^lose^OLtK 
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Election  of  members  sliiill  be  held  only  at  the  rejf ular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  during  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  0.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otlu^rwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the])re8ident,andelex;ted 
at  any  stated  session  by  a  two-thirds  vote  of  the  me  iibers  jnesent.  The 
election  shall  be  had  by  each  member  indicating  on  a  l)allot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  (!ori)orate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretjiry  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  liesignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Article    V.— OF    SCIENTIFIC     COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  i)aper8  by  any  member  may  be  read 
by  the  author,  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  rea^i  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  exjuessed  by  the  author,  but  shall  be  held. responsible 
for  the  i>ro])riety  of  tlie  pai)er. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
l)resident,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  ])ro(;eedings,  memoirs,  and  reports. 

Sec.  4.  J*roi)08itions  l\)r  investigations  or  rejjorts  by  the  Academy 
shall  be  submitted  to  the  c(mncil  for  ai)proval,  except  those  requested 
by  the  (Jovernment  of  the  United  States,  which  shall  be  su'ted  on  by 
the  president,  who  will  in  such  cases  re])ort  their-results  U>  the  Govern- 
ment as  soon  Jis  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
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position  of  the  Govemmeiit,  iqwu  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Oonj^rress  shall  be  pre- 
pared by  the  president,  and  before  its  i)resentation  submitted  by  him, 
first  to  the  council,  and  aftt»r\vard.s  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
Imstowing  them  accepted  by  the  Academy,  ui>on  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequestsand  trusts  having  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  administered  by  the  Academy. 

Article  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  nmde  by  the  trea^surer,  in  the  corpo- 
rate name  of  tlie  Academy,  in  stocks  of  the  United  States. 

Sec.  2.  No  contract  shall  be  binding  ui>on  the  Academy  which  has 
not  b(?en  first  approved  by  the  council. 

Sec.  3.  The  assessments  re<iuired  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Articlk  VII.— of  ADDITIONS  AND  AMENDMENTS. 

•Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  jf  stated  session  of  the  Academy.  Notice  of  a  j)roi>osition  for  such  a 
ciiange  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  tliereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  cx)mmittee  of  tlie  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  atthenext  stated  session,  and  if  it  receives  two  thirds 
of  the  votes  cast  it  shall  be  declared  twlopted. 

Absent  members  may  send  tlieir  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  m  writing,  and  such  votes  shall  be 
counted  as  if  the  member  were  present. 


RULES. 


I.  In  the  absence  of  any  officer,  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes  u[>on  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediat-ely  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected  by  a  plurality 
of  members  present  to  assist  the  home  secretary  in  keepincf  the  records 
of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented;  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  })roperty  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committeii  to  be 
annually  appointe<l  ])y  the  president.  The  report  of  this  cx)mmittee 
shall  be  presented  to  the  Aca<l(Muy  at  its  first  stated  session  in  each 
year,  and  referred  with  the  iiccounts  fo  the  auditing  committer. 

IV.  A  committee  of  arrangements  consisting  of  five  members  shall 
be  jii)pointed  by  the  president  for  eiuth  stated  session  of  the  Academy; 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  eatrh 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members ;  to  arrange  the  business  of  each 
day;  to  receive  the  titles  of  papers,  reports,  etc*.;  and  to  arrange  the 
order  of  reading,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  length 
of  time  to  be  devoted  to  reading  of  all  jiapers  submitted,  and  to  limit 
the  time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the?  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  .approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  trejj^urer,  and  committees. 

6.  Business  from  council. 

7.  Other  business, 
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8  On  the  last  day  of  tlie  session  the  rough  minutes  of  that  day's 
proceedings  are  to  bo  read  for  correction. 

YI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  nieet- 
ings  shall  be  convened  at  noon. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
tbi3  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
sta'ed  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  that  in  which  they  were  registered,  unless  changed  by  con- 
sent of  the  author. 

XI.  Pax)ers  from  persons  not  members  read  before  the  Academy  and 
intended  for  publication  shall  be  referred,  at  the  meeting  at  which  they 
are  read,  to  a  (!ommittc*.e  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Acad(Mny  shall  be  prepared  and  publishetl  by 
the  secretaries. 

XIII.  The  ])rinting  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four  other 
members  to  be  named  by  the  president  with  the  advice  and  consent  of 
the  council. 

XIV.  The  annual  report  of  the  Aciulemy  nmy  be  iiccoinpanied  by  a 
memorial  to  Congress  in  regard  t^)  such  investigations  and  other  sub- 
jects as  may  be  deemed  advisable,  recommending  appropriations  there- 
for when  necessary. 

XV.  The  x)roper  secretary  shall  acknowledge  fill  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  <lepositeil  shall  be  kept  by  the  hemic  secre- 
tary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  cor])oratei  senl  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  ])roper  marks  of  similar  device  shall  be  place<l  uik)U 
objects  not  admitting  of  the  stamp. 
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XVin.  The  treasurer  is  authorized  to  defray,  wheu  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigation^  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
uomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 18G4,  the  president  is,  ex  officio^ 
a  member  of  all  Government  committees  of  the  Academy. 

S.  Mis.  27 3 
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Depabtment  of  the  Intebiob, 

Washingtony  April  17^  1893. 
Sir:  I  transmit  herewith,  for  the  consideration  of  the  National 
Academy  of  Sciences,  and  such  action  as  it  may  deem  proper,  a  copy 
of  a  letter  from  the  Commissioner  of  Education  and  accompanying 
inclosures,  regarding  the  necessity  for  the  fixing,  with  exactness,  the 
six  standard  colors  of  the  spectrum,  and  suggesting  that  the  Academy 
determine  whether  the  adoption  of  a  conventional  standard  of  color 
is  feasible  or  desirable. 

Very  respectfully,  Geo.  Chandler, 

Acting  Secretary. 

Prof.  ().  C.  Marsh, 

President^  National  Academy  of  Sciences. 


Department  of  the  Interior, 

Bureau  of  Education, 
Washitigtonj  April  14y  1893. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt,  by  reference 
from  your  office,  of  a  letter  from  the  Funk  &  WagnalFs  Company, 
New  York,  bearing  date  the  1st  instant,  in  which  you  are^asked  to 
request  the  National  Academy  of  Sciences  to  appoint  a  committee  to 
determine,  with  exactness,  wliat  are  the  six  standard  colors  of  the 
spectrum. 

In  compliance  with  your  request  for  my  recommendation  upon  this 
question  I  would  say  that  the  subject  is  undoubtedly  an  important  one 
from  a  scientific,  educational,  and  industrial  point  of  view.  The 
National  Acatlemy  of  Sciences  is  a  body  incorporated  by  the  authority 
of  Congress,  act  approved  March  3, 18<>3,  and  is  made  the  official  adviser 
of  the  Government  upon  subjects  within  its  province.  It  is  composed 
of  men  of  the  highest  ability  and  distinction  in  the  various  departments 
of  scientific  work.  While  any  standard  of 'colors  must  be  arbitrary  and 
conventional,  yet  such  a  standard  as  would  doubtless  be  prepared  under 
the  auspices  of  the  National  Academy  by  the  most  skillful  exi)erts  in 
the  use  of  the  spectroscope  would  be  as  satisfactory  as  any  that  could 
be  devised,  and  would  doubtless  be  accepted  as.  authoritative  in  the 
arts  and  trades. 

I  therefore  respectfully  recommend  that  the  question  be  submitted  to 
the  National  Academy  of  Sciences  whether  the  adoption  of  a  conven. 
tional  standard  of  colors  is  feasible  or  desirable;  and  if  so,  whether  the 
Academy  can  undertake  the  tiisk.  Any  communication  upon  the 
subject  should  be  addressed  to  Prof.  O.  C.  Marsh,  president  of  the 
National  Academy  of  Sciences,  care  of  the  Secretary  of  the  Smithsonian 
Institution. 
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I  returu  herewith  tlie  letter  referred  to  with  its  incloaures,  and  would 
add  that  the  National  Academy  of  Sciences  begins  its  sessions  on  the 
18th  instant  in  the  National  Museum. 

I  have  the  honor  to  be,  very  respectfully, 

W.  T.  Harris,  Commissioner, 
The  Secretary  of  the  Interior. 


Department  of  the  Interior, 

Bureau  of  Education, 
Wdshingiony  I).  C,  March  8, 1893, 
Gentlemen:  Your  letter  of  the  20th  of  February  came  during  my 
absence  from  the  city.  It  has  been  impossible  to  bring  the  matter  of 
which  you  speak  before  the  Secretary  of  the  Interior  just  at  this  time 
when  there  is  a  change  of  Administration.  The  new  Secretary  is  now 
mstalled,  and  I  venture  to  suggest  to  you  that  you  address  a  letter 
similar  to  the  one  sent  me  direct  to  the  Secretary  himself.  I  think  the 
suggestion  which  you  make  is  a  good  one  and  that  it  will  receive  con- 
sideration by  the  new  Secretary,  the  Hon.  Hoke  Smith,  Department  of 
the  Interior. 

Very  truly,  yours,  W.  T.  Harris, 

Commissioner, 
Messrs.  Fink  &  Wagnalls, 

i.^  Astor  Plavv^  New  York  City. 


February  20, 1893. 

Dear  Sir:  i\\  the  progress  of  the  Standard  Dictionary  we  have 
reached  the  wonl  '•  color,"  and  in  that  connection  we  have  had  prepared 
a  table  giving  the  composition  of  more  than  400  varieties  of  color,  under 
the  direction  of  a  prominent  authority  on  this  subject. 

In  order  to  make  this  table  perfectly  complete  it  will  be  necessary  to 
have  some  one  iu  authority  say  definitely  and  exactly  what  are  the 
colors  of  the  spectrum.  In  other  words,  we  must  have  a  definite  mean- 
ing assigned  to  the  popular  idea  of  red,  for  instance,  so  that  when  red 
is  indicated  it  shall  mean  that  particular  part  of  the  spectrum  between 
some  very  narrow  limits. 

Now,  as  this  is  largely  a  matter  in  which  all  educators  are  interested, 
it  has  been  suggested  to  us  that  an  ap])eal  for  an  arbitrary  definition  of 
exactly  what  the  spectnim  colors  are,  and  their  exact  location,  made 
through  the  Secretary  of  the  Interior  to  the  National  Academy  of 
Sciences,  would  result  in  the  appointment  of  a  committee  to  settle  the 
matter. 

The  importance  of  such  a  decision  is  manifest.  It  would  then  be  pos- 
sible for  people  to  order  wall-pai>er,  colored  fabrics,  etc,,  frow  anywhere 
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in  the  United  States,  and  elsewhere,  by  letter,  withont  sending  a  sam- 
ple. At  present,  if  one  orders  something  made  of  red  pr  bine,  anything 
included  between  the  limits  of  the  spectrum  of  the  colors  mentioned 
would  fulfill  the  condition ;  but  if  conventionally  red  was  said  to  be  at 
such  a  iM>int  on  the  spectrum,  and  anything  deviating  from  that  point 
be  regarded  as  red,  plus  so  many  points  or  minus  so  many  x)oints  on  the 
scale^  seen  through  a  spectroscope,  the  matter  would  then  be  veiy 
simple. 

The  treatment  of  this  saltl^^  ^^  ^"^  which  should  be  instructive  and 
valuable  to  s(!(holars,  and  could  be  used  by  you  in  chart  form  similar  to 
that  containing  rules  for  spelling  and  pronunciation  of  diemical  terms. 

You  can  also  see  that  any  attempt  on  our  part  to  influence  the 
National  Academy  would  result  in  failure,  as  they  would  think  we  had 
some  mercantile  interest  in  the  matter,  whereas  it  makes  no  difference 
to  us  what  standard  is  adopted  or  where  the  color  is  located,  so  long  as 
some  one  in  authority  definitely  states  what  the  colors  are. 

In  France  such  a  standard  exists  and  was  originally  made  by  the 
chemist  Chevreul  for  the  porcelain  foctory  at  Sevres.  It  consists  of  a 
porcelain  slab  showing  the  spectrum  on  which  is  a  scale,  so  that  red 
245,  for  instance,  if  sent  through  the  mails,  is  readily  rei^ognized  by  any- 
one in  that  country. 

Hoping  that  you  will  give  this  matter  your  consideration,  we 
remain,  yours,  very  respectfully. 

Funk  &  Wagnalls. 

Hon.  W.  T.  Harris,  Wdshingtany  D,  C. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  op  Sciences, 

Waffhington,  JJ.  C,  January  10 j  1S95. 
Sra:  In  conformity  with  the  reciiiireinents  of  the  act  of  incorpora- 
tion approved  March  .'^  1803,  I  have  the  honor  to  submit  herowitli  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  daring  the 
past  year. 

Very  respectfully,  O.  C.  Maush, 

President  of  the  National  Academy  of  Sciences^ 
The  President  of  the  Senate. 
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THE  NATIONAL  ACADEMY  OF  SCIENCES. 


The  National  Academy  of  Sciences  was  established  by  act  of  Con- 
gress in  March,  1863,  with  power  to  frame  its  own  constitution,  select 
its  own  members,  and  provide  in  other  respects  for  its  continuance  and 
saccessfol  operation. 

The  object  of  the  Academy  is  to  advance  science,  and  especially  to 
investigate,  examine,  experiment,  and  report  on  any  subject  of  science 
or  art  whenever  called  upon  by  any  department  of  the  Government. 

The  Academy  contains  at  present  about  one  hundred  members,  and 
these  have  all  been  selected  for  their  original  researches  in  science. 
They  represent  within  their  ranks  nearly  every  department  of  knowl- 
edge, and  their  services,  in  accordance  with  the  chartiT  of  the  Academy, 
are  always  at  the  disposal  of  the  Government  without  compensation. 

SESSIONS  OF  THE  NATIONAL  ACADEM7. 

During  the  past  year,  the  Academy  has  held  three  sessions.  The 
first  was  the  regular  annual  meeting,  held  in  Washington,  D.  C,  April 
17  to  20, 1894.  The  second  was  a  scientific  session,  in  New  Haven, 
Conn.,  October  30  to  November  1, 1894;  and  the  third  was  a  special 
meeting  in  New  Haven,  October  31, 1894. 

ANNUAL  MEETINQ. 

[Hold  in  Washington  City   April  17  to  20.  1894.] 

The  Washington  session  wa^s  held  in  the  National  Museum,  the  presi- 
dent. Prof.  O.  0.  Marsh,  presiding. 
The  following  members  were  present  during  the  session : 


Abbe, 

Gibbs,  W., 

Barker, 

GUK 

Barns, 

Goodale, 

BinmgSy 

Goode, 

Brewer, 

Gonld, 

Casey, 

Hag^e, 

Chandler,  8.  C, 

Hall,  A., 

Cope, 

Hastings, 

mmoDSy 

Laogley, 

Mursh, 

Rowland, 

Mayer, 

Schott, 

Mayo-Smith, 

Sellers, 

Mendcnhall, 

Walker, 

Michelson, 

White. 

Morse, 

Yonng. 

Newcomb, 

Powell, 

Bemsen, 
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During  this  session  the  following  papers  were  read  and  discussed : 

(1)  Ooodale,  G.  L.:  Histological  Characteristics  of  Certain  Alpine 
Plants. 

(2)  Goodale,  G.  L. :  Corrosions  by  Roots. 

(3)  Comstock,  G.  C,  presented  by  S.  Newcomb:  An  Investigation  of 
the  Aberration  and  Atmospheric  Refraction  of  Light,  with  a  Modified 
Form  of  the  Loewy  P.rism  Apparatus.  Discussed  by  Messrs.  S.  C. 
Chandler,  Newcomb,  and  A.  Hall. 

(4)  Le  Conte,  J.:  Biographical  Memoir  of  John  Le  Conte.    (Read  by 

Mr.  Young.) 

(5)  Agassiz,  A.:  The  Coral  Reefs  of  the  Bermudas.    (Read  by  title.) 

(6)  Agassiz,  A.:  The  so-called  Serpulae  Reefs  of  the  Bermudas. 
(Read  by  title.) 

(7)  Agassiz,  A.:  The Bathymetrical  Extension  of  the  Pelagic  Fauna. 
(Read  by  title.) 

(8)  Lea,  M.  C:  Kew  Method  of  Determining  the  Relative  Affini- 
ties of  Certain  Acids.  (Read  by  Mr.  Remsen.)  Discussed  by  Mr. 
Barker. 

(9)  Mayer,  A.  M. :  On  the  Change  of  Young's  Modulus  of  Elasticity 
with  Variation  of  Temperature,  as  Determined  by  the  Transverse 
Vibration  of  Bars  of  Various  Temperatures.  Discussed  by  Messrs. 
Mendenhall  and  Mayer. 

(10)  Mayer,  A.  M. :  On  the  Production  of  Beats  and  Beat-tones  by 
the  CovR)ration  of  two  Sounds,  so  High  in  Pitch  that,  when  Separately 
Sounded,  they  are  Inaudible.  Discussed  by  Messrs.  Langley,  Michel- 
son,  and  Mayer. 

(11)  Ma^^er,  A.  M. :  On  the  Motions  of  Resonators  and  other  Bodies 
caused  by  Sound  Vibrations,  with  Experimental  Illustrations;  also  a 
Reclamation.    Discussed  bv  Mr.  Barker. 

(12)  Chandler,  S.  C:  On  Late  Researches  on  the  Variatiou  of 
Latitude. 

(13)  Langley,  S.  P.:  On  the  Infra-red  Spectrum.  Discussed  by 
Messrs.  Mendenhall,  Langley,  Young,  and  Michelson. 

(14)  Billings,  J.  S.:  The  Bacteria  of  River  Water. 

(15)  Billings,  J.  S. :  The  Influence  of  Light  upon  the  Bacillus  of 
Typhoid,  and  tlie  Colon  Bacillus. 

(16)  Mendenhall,  T.  C. :  Recent  (xravity  Instruments  and  Results, 
Discussed  by  Messrs.  Newcomb,  Mendeuhall,  Gilbert,  Abbe,  and 
Michelson. 

(17)  Gill,  T. :  The  Geographical  Distribution  of  Fresh-water  Fishes. 
Discussed  by  Messrs.  Cope,  Gill,  and  Marsh. 

(18)  Hastings,  C.  S. :  Note  on  a  Possible  Increase  in  the  Ultimate 
Defining  Power  of  the  Microscope.    (Read  by  title.) 

(19)  Langley,  S.  P. :  The  Internal  Energy  of  the  Wind.  (Read  by 
title.) 
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ELECTIONS. 

The  following  members  of  the  Academy  were  elected  for  the  council 
for  the  ensuing  year :  Messrs.  Brush,  Gould,  Langley,  Mendenhall,  New- 
comb,  and  Bemsen. 

PRESIDENT'S  BEPOBT. 

The  president  stated  that  he  had  received  last  year  a  letter  from  the 
Secretary  of  the  Interior,  suggesting  that  the  National  Academy  of 
Sciences  determine  whether  the  adoption  of  a  conventional  standard  of 
color  was  feasible  or  desirable.  After  consulting  with  those  fomiliar 
with  the  subject,  the  president  informed  the  Secretary  that  he  had 
ascertained  that  there  were  already  standards  of  color  sufDcient  for 
practical  purposes,  and  that  to  obtain  a  new  authoritative  standard 
would  require  a  long  and  expensive  investigation,  and  the  results 
might  even  then  be  of  little  value.  Hence,  he  did  not  think  it  advis- 
able to  appoint  a  committee  of  the  Academy  for  this  purpose,  unless 
this  was  specially  desired  by  the  Interior  Department.  To  this  letter 
no  answer  had  been  received. 

The  preliminary  correspondence  on  this  subject  will  be  found  in 
Appendix  D  of  the  Academy  report  for  1893. 

HOME  SECRETARY'S  REPORT. 

The  home  secretary  submitted  the  following  report  for- the  past  year: 

Washington,  April  17, 1S94. 

The  printing  of  Volume  VI  of  tlie  memoirs  was  finished  last  Decem- 
ber, and  this  volume  has  been  distributed  to  members  and  associates 
and  to  foreign  libraries. 

Four  biograpliical  memoirs  have  been  printed  at  the  expense  of  the 
Academy.  A  few  more  are  needed  to  complete  the  third  volume  of 
memoirs. 

The  Academy  is  very  much  indebted  to  the  Smithsonian  Institu- 
tion for  the  distribution  of  its  publications  and  for  the  storage  of  its 
books. 

The  home  secretary  added  that  the  printing  of  the  president's  report 
for  1893  and  the  memoirs  accompanying  it  had  been  favorably  reported, 
but  the  Senate  committee  had  under  consideration  a  bill  providing  that 
the  reports  and  memoirs  oC  the  Academy  may  be  printed  regularly 
without  any  special  resohition. 

The  president  stated  that  tlie  bill  x)roviding  for  the  printing  of  all 
rei)orts  and  memoirs  of  the  Academy  passed  the  House  last  year,  and 
is  now  in  the  hands  of  the  Senate. 
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treasurer's  REPORT. 

Washington,  D,  C,  April  17, 1894. 
The  President,  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  17,  1894: 

(1)  Qeneral  fund : 

Balance  from  April  18, 1893 $525.42 

Invested  income *  500. 00 

Interest  received  in  1893-94 18.26 

Annual  dues  from  meml>er8 440. 00 

TotJil  to  account  for 1,483.68 

Disbursed  in  1893-94 473.09 

Balance  (cash) 510.95 

Balance  (bonds  and  notes) *  500. 00 

Total  accounted  for 1,4&3.68 

Available  balance 510. 59 

(2)  The  Baohe  trust  fund : 

Balance?  from  April  18,  1893 3,652.46 

Interest  received  in  1893-94 :.     2,361.17 

Reimbursed 160.20 

Total  to  account  for 6,173.83 

Disbursed  in  1893-94 2. 35.4. 94 

Balance  (cash) 3,818.89 

Total  accounted  for 6,173.83 

Available  balance 1.018.12 

(3)  The  Watson  trust  fund : 

Balance  from  April  18,  1893 1,858.05 

T         X    ,  .  (•1,500.00 

Invested  income <      fgog  oq 

Interest  received  in  1893-94 971.91 

Total  to  account  for 5, 156. 79 

Disbursed  in  189:i-94 734.19 

Invested  income jjll^.W 

Balance  (cash) 595.77 

83 
00 


Balance  (bonds  and  notes) <  ♦!  MO 


Total  accounted  for 5,156.79 

Available  balance 595.77 


*  District  of  Columbia  3.65  bonds. 
t  Earnshaw  loan  at  6  per  cent. 
X  Cosmos  Club  bonds. 
(  Walter  loan  at  5^  per  cent. 
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(4)  The  Draper  medal  fnncl : 

Balance  from  AprillS,  1893 $1,203.92 

Interest  received  iu  1893-94 336.00 

Total  to  account  for 1,627.66 

Disbursed  in  1893-94 27o761 

Ualance  (onsh) 1, 357. 05 

t 

Total  accounted  for 1,627.66 

Available  balance 1,. 357. 05 

(5)  The  Smith  medal  fund : 

Balance  from  April  IS,  1893 1,005.28 

Invested  incomo *  5JM).  57 

Intercast  received  in  189;i-94 3:^.00 

Total  to  account  for 2.027.85 

Disbursed  in  1893-94 10. 10 

Balance  (caHh) 2.021.18 

Balance  (bondH  and  notes) 596.  .57 

Total  accounted  for 2,627.85 

Available  balance 2,021.18 

(6)  The  Gibbs  trust  fund  : 

Interest  received  in  1893-i).l 133.95 

Total  to  account  for 1:^3.95 

Disbursed  in  1893-14 13:^.95 


SiatvmvHt  of  iinrstmtHii  showing  the  proportion  htlonging  to  rachfuud. 

General  fund : 

Invested  income,  District  of  Columbia  bonds,  3.65  per  cent $500. 00 

Bache  fund : 

Philadelphia  bonds,  6  per  cent 600.00 

Dubant  loan,  5  per  cent 9, 096. 00 

Dunlop  loan,  5  jjcr  c«:nt 8, 530. 00 

Holtzman  loan,  5  per  cent 10, 000. 00 

Clark  loan,  5  per  cent 7, 500. 00 

Williamson  and  Kimmel  loan,  5  per  cent 4, 59(».  00 

Moekbee  loan,  5  per  cent 5,000.00 

Lowentbal  loan,  5  per  cent 3,  000. 00 

Webb  loan,  5  per  cent 1, 403. 43 

Walter  loan,  5i  per  cent 1,272.37 

Total 50,Jn>7.«0 

Watson  fund : 

Dnbant  loan,  5  per  cent 1,344.00 

Cosmos  Club  bonds  ( first  series),  5  per  cent 500. 00 

Barber  loan,  5  per  rent 10,000.00 

Ginesi  loan,  6  per  ciMit 1, 000. 00 

Dunlop  loan,  5  per  cent 3, 920. 00 

*  Webb  loan  at  5  per  cent. 
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Watoon  fund — Continued. 

Williamson  and  Kimmel  loan,  5  percent.^ $670.83 

Cosmos  Club  bonds  (second  series),  5  per  cent 500.00 

Eamsha w  loan,  6  per  cent 173. 17 

Walter  loan,  5i  per  cent 558.88 

Total 18,(566.88 

InvcBted  income — 

District  of  Columbia  3.65  bonds 1,500.00 

Eamshaw  loan,  6  per  cent 826.83 

Cosmos  Club  bonds  (first  series),  5  per  cent 500. 00 

Walter  loan,  5^  per  cent 1,000.00 

Total 3,826.83 

Draper  fund :     « 

Walter  loan,  5^  per  cent 6,603.75 

Smith  fund : 

Dubant  loan,  5  per  cent 1,560.00 

Dunlop  loan,  5  per  cent 4,550.00 

Williamson  and  Kimmel  loan^  5  per  cent 1, 560. 00 

Walter  loan,  5^  per  cent 565. 00 

Total 8,235.00 

Invested  income,  Webb  loan 596. 57 

Qibbs  fund : 

Williamson  and  Kimmel  loan,  5  per  cent 2,673. 17 

Under  tbe  advice  and  authority  of  the  committee  on  investments, 
there  were  purchased  during  the  past  year  five  $100  bonds  of  the 
Cosmos  Club,  first  series,  from  the  surplus  income  of  the  "Watson" 
fund,  at  par  with  accrued  interest,  and  bearing  5  per  cent  semiannually. 

The  ''  Hagner^  loan  was  paid,  with  sixty  days'  interest,  in  advance, 
and  a  new  loan  for  $10,000  was  made  with  John  Walter,  jr.,  for  five 
years,  at  5J  per  cent,  wherein  was  invested  from  the  surplus  income  of 
the  "Watson"  fund  $1,000. 

Respectfully  submitted.  J.  S.  Billings, 

Treasurer  J  National  Academy  of  Sciences. 

KEPORT   OF  THE   C0M:MITTEE   ON  SECURITIES  HELD   BY  THE 

ACADEMY. 

Mr.  Casey  presented  the  report  of  the  committee  appointed  to  exam- 
ine the  securities  of  the  Academy,  which  report,  on  motion  of  Mr.  GibbSy 
was  accepted. 

The  report  is  as  follows : 

Washington,  D.  C,  April  P,  1894. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  The  committee  appointed  by  the  president  of  the  National 

Academy  to  examine  the  securities  of  the  Academy  in  the  hands  of  the 

treasurer  has  the  honor  to  report  that  on  the  9th  of  April^  instant,  we 

met  with  the  treasurer  at  the  Washington  Safe  Deposit  Oompany,  in  this 
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city,  and  carefully  examined  the  contents  of  the  box  of  the  National 
Academy  of  Sciences,  finding  within  it  the  following  list  of  securities 
and  piipers : 

City  of  Philodelpliia  6  per  cent  registered  (2823  B),  $600. 

Land  warrant  \o.  62749,  for  160  acres  of  Inud,  sontheast  quarter  of  section  11, 
township  34,  range  23,  ])oonville.  Mo.  (This  deed  has  not  yet  been  transferred  to  the 
name  of  the  Acailcniy.) 

Deed  of  trust,  Mary  Anna  Palmer  Draper,  giving  $6,000  to  the  Aoademy  as  a  special 
fiin<l. 

Deed  of  trust,  Sarah  Julia  Smith,  giving  $8,000  to  the  Academy  as  a  special  fund. 

An  agreement  with  the  I'cnusylvania  Company  for  insurance  in  lives  and  grant- 
ing annuities,  an  to  tlic  final  disposition  of  the  ''Joseph  Henry"  ftind,  $40,000. 

District  of  Columbia  3.65  bonds : 

No.  3435 .' $1,000.00 

No.  3436 1,000.00 

2,000.00 

Cosmos  Club  bonds : 

First  series,  Xos.  75-79,  each  $100 500.00 

First  seriel,  Nos.  141-145,  each$100 500.00 

Second  scries.  No.  260 500.00 

1, 500. 00 

Certificate  of  Riggs  &  Co.,  bankers,  that  they  hold  on  deposit,  for  collection, 
notes  as  follows : 

One  note  for  $12,000,  given  by  Peter  M.Dubaut.  interest  semiannually,  5  per  cent; 
payable  September  28,  1895. 

One  note  for  $10,000,  given  by  A.  L.  Barber,  interest  semiannually,  5  per  cent; 
payable  August  5,  1894. 

One  note  for  $1,000,  given  by  Marianna  Giuoai,  interest  semiannually,  6  per  cent; 
payable  January  2-5,  1897. 

One  note  for  $17,000,  given  by  George  Dunlop,  interest  semiannually,  5  per  cent; 
payable  April  16-19, 1897. 

One  note  for  $10,000,  given  by  W.  F.  Holtzman,  interest  semiannually,  5  per  cent; 
payable  May  4-7, 1897. 

One  joint  note  for  $7,500,  given  by  W.  C.  Chirk  et  al.,  interest  semiannually,  5  per 
cent;  payable  May  6-9, 1895. 

Two  Joint  notes  for  $5,(X)0  and  $i,50(\  respectively,  given  by  WiIHanis<m  and  Kim- 
mel,  interest  semiannnally,  .">  per  cent;  ]>ayable  May  2-5,  1897. 

One  note  for  $5,000,  given  by  S.  K.  and  W.  F.  Mockbee,  interest  semiannually-,  5  per 
cent;  payable  May  13-16, 1897. 

Onenote  for$l,000,  given  by  K.  .1.  Earnsbaw,  interest  semiannually,  6  per  cent;  pay- 
able October  30-November  3, 1897. 

Three  notes  for  $1,000  each,  given  by  William  Lowenthal,  interest  semiannually,  5 
per  cent;  payable  November  30-Derember  3, 1897. 

One  note  for  $2,000,  given  by  II.  Randall  Webb,  interest  semiannually,  5  i)cr 
cent;  payable  November  18-21,  1897. 

Two  notes  for  $5,000  each,  given  by  John  Walter,  jr.,  interest  semiannually,  5^ 
per  cent;  ]>ayable  February  26-Marrh  1,  18J)9. 

One  set  of  papers  relating  to  Dubant  loan. 

One  set  of  papers  relating  to  Ginesi  loan. 

One  set  of  papers  relating  to  Dunlop  loan. 

One  set  of  pai>ers  relating  to  Holtzman  loan. 
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One  set  of  papers  relating  to  Clark  et  al.  loan. 

Ouo  set  of  papers  relating  to  Williamson  nud  Kinimel  loan. 

One  set  of  papers  relating  to  Mockbeu  loan. 

One  set  of  papers  relating  to  Lowenthal  loan. 

We  certify  that  we  have  this  day  examined  the  securities  and  papers 
above  described,  and  find  them  to  correspond  with  these  lists. 

Thos.  Lincoln  Casey. 
S.  F.  Emmons. 

REPORT   OF  THE  AUDITING  COMMITTEE. 

Mr.  Brewer  presented  the  following  report  of  the  auditing  commit- 
tee, which,  on  motion  of  Mr.  White,  was  accepted: 

Washington,  D.  C,  April  17, 1894. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  The  committee  appointed  to  examine  the  report  of  the  treas- 
urer respectfully  report  that  they  have  performed  this  duty,  and  they 
hereby  certify  that  the  statements  of  expenditures,  receipts,  and  bal- 
ances correspond  to  the  vouchers,  books,  and  accounts  of  tue  treasurer, 

and  are  found  correct. 

Wm.  Sellers. 

Wm.  H.  Brewer. 

Edw.  S.  Morse. 

Cash  balance  remaining  on  hand  at  examination  of  treasurer's  accounts,  April  17,  1894, 

lucome  from  investments: 

General  fund $510.59 

Badiefuml 3,818.89 

Draper  fund 1,357.05 

Watson  fund 595.77 

J.  Lawrence  Smith  fund 2, 021. 18 

Wolcott  Gibbs  fund 

Total  balance  (Rigg8&  Co.)  ..: 8,303.48 

Invested  income: 

General  fund  (District  of  Columbia  bonds,  3.65) 500.00 

Watson  fund  (District  of  Columbia  bonds,  3.65) 1, 500. 00 

Watson  fund  (Earnshaw  loan) 826.83 

Watson  fund  (Cosmos  Club  bonds) 500. 00 

Watson  fund  (Walter  loan) 1,000.00 

J .  Lawreuco  Smith  fund  ( Webb  loan) 596. 57 

Total 3,923.40 

Wm.  Sellers. 
Wm.  H.  Brewer. 
Edw.  S.  Morse. 

REPORTS  OF  COMMITTEES. 

The  president  stated  that  no  meeting  of  the  committ>ee  on  the  rela- 
tion oi  the  Academy  to  the  Goyernment  had  been  held  during  the  past 
year. 
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For  the  committee  on  uniformity  of  measures  in  physical  fq)paratu8, 
Mr.  Mendenhall  said  that  the  question  had  been  informally  discussed 
during  the  past  year,  but  so  far  as  he  knew  there  was  no  formal  report 
to  be  made. 

Mr.  Mendenhall  read  a  report  from  the  committee  on  proposed 
amendments  to  the  constitution  of  the  Academy.  This  report  was 
referred  to  the  council.    (See  also  pp.  14, 17.) 

No  report  was  received  from  the  following  committees:  On  weights, 
measures,  and  coinage;  on  the  election  of  foreign  associates;  on  pub- 
lications of  the  Academy;  and  on  the  investigation  of  the  north 
magnetic  pole. 

REPORTS  FROM  TRUST  FUNDS. 

DACHE  FUND. 

Mr.  W.  Gibbs  presented  the  following  report  from  the  board  of 
direction  of  the  Bache  fund,  specifying  the  appropriations  made  dur- 
ing the  year  1893: 

May  SI,  189S. — An  appropriation  of  $1,000  to  Dr.  S.  Weir  Mitchell  and  Dr.  John 
S.  Billings  to  enable  them  to  carry  on  an  investigation  of  the  effect  of  light,  of 
dessication,  and  of  the  products  of  nitrification  and  of  putrefaction  upon  the  vitality 
and  tonic  properties  of  some  of  the  pathogenic  hacteria,  including  more  especially 
those  which  pass  oft'  from  the  human  body  by  the  bowel,  and  the  presence  of  which 
in  sewage  makes  it  specifically  dangerous. 

June  If  1S9S. — An  appropriation  of  $1,000  to  Prof.  Lewis  Boss,  director  of  the  Dud- 
ley Observatory,  at  Albany,  N.  Y.,  to  enable  him  to  carry  on  an  investigation  of  the 
proper  motions  of  stars,  with  special  reference  to  an  in<[iiiry  as  to  the  existence  of 
any  hitherto  nndisfovered  systematic  motions  with  a  more  comprehensive  and  exact 
investigation  of  the  motion  of  the  sun  in  space  than  has  hitherto  been  attem])tod. 

Xoremher  22^  1S03. — An  ap]>ropriation  of  $500  to  Prof.  W.  K.  Brooks  for  an  invehti- 
gatiou  of  the  embryology  of  Lucifer. 

December  79,  lS9.'i. — Au  appropriation  of  $1,000  to  Prof.  Henry  A.  Rowland  to  be 
employed  in  completing  an  investigation  of  all  the  lines  of  the  solar  spectrum  and 
their  identification  with  the  chemical  elements  producing  them. 

WAT80N  FUND. 

Mr.  Newcomb  jiresented  a  report  from  the  board  of  trustees  of  the 
Watson  fund,  reconnnending  that  the  Watson  medal  be  awarded  to 
Prof.  S.  G.  Chandler  for  his  researches  during  the  past  two  years  on 
the  variations  of  latitude. 

J.    LAWRENCE    SMITFI   Fl'ND. 

Mr.  Gibbs  read  a  letter  from  Mr.  II.  A.  Newton  regarding  an  appro- 
priation for  the  purpose  of  photographing  meteor  tracks,  and  also  a 
formal  application  from  Messrs.  Newton  and  Hastings,  on  behalf  of  the 
board  of  managers  of  Y^ile  University  Observatory,  for  an  appropria- 
tion of  82,000  from  the  accumulated  income  of  the  J.  Lawrence  Smith 
fund,  for  the  purpose  of  photographing  the  tracks  of  shooting  stars. 

This  appropriation  was  recommended  by  Mr.  Gibbs,  and,  on  motion 
of  Mr.  Gould,  was  approved  by  the  A(*ademy. 
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COMMITTEE    ON    SECURINO    PUBLIC    DQjPUMBNTS    FOR    MEMBERS    OP 

THE  ACADEMY. 

Mr.  Morse  presented  the  following  resolution,  which  was  seconded, 
and  adopted  by  the  Academy: 

Fesohed,  That  a  committee  of  five  be  appointed  by  the  president,  whose  dnty  it 
shall  be  to  arsange  some  method  by  which  members  of  the  National  Academy  of 
Sciences  shall  receive  such  Government  publicationB  as  they  may  require. 

The  president  therefore  appointed  the  following  members  of  the 
Academy  to  constitute  this  committee:  Messrs.  Mendenhall,  Morse, 
Billings,  Casey,  and  Pow&ll. 

The  following  resolutionXwas  adopted  by  the  Academy,  and  was 

referred  to  this  special  commitfe^: 

Feaohed,  That,  in  the  opinion  of  the  Academ^i*  «  extremely  desirable  to  rescne 
from  destruction  the  large  amount  of  valuable  s^i^ti^c  matter,  such  as  serials, 
transactions  of  learned  societies,  as  well  as  transien^'i^li^^**^^^"^*  which,  as  a  mat- 
ter of  common  experience,  by  reason  of  imperfect  dirAC*^^^^;  ^®*®  ^^  wrappers,  etc., 
annually  goes  aatray  in  the  mails;  and  that,  in  its  judgStt®^*»  ^*  *«  important  that 
an  inquiry  be  made  as  to  the  feasibility  of  securing  theV^^^P®™^^®^  ^^  ^^®  ^^* 
OflBce  Department  in  renderiog  such  scientific  matter  availSjjJj  ^^^  *^®  purposes  for 
which  it  was  intended. 

RECOMMENDATIONS  PROM  THE  COUNCIL. 

The  following  recommendations  from  the  council  were  ado w^  ^^  *^^ 
Academy :  \ 

.  (1)  That  the  name  of  Mr.  Alexander  Agassiz  be  transferrec^^  ^^^ 
list  of  active  members.  \^ 

(2)  That  Part  III  of  the  Proceedings  of  the  AcadeHw  be  publisfl^ 
bringing  them  down  to  date.  ^^""N^ 

(3)  That  the  membership  fee  for  the  ensuing  year  be  $5.    >s  ^ 

PROPOSED  AMENDMENTS  TO  THE  CONSTITUTION.  "^^^ 

Mr.  Billings  proposed  an  amendment  to  the  constitution,  which  \ra8 
referred  to  the  council.  The  council  reported  it  back,  with  amendments-  ^ j 
The  Academy  then  resolved  itself  into  a  committee  of  the  whole  to  con-^sjj 
sider  this  amendment,  which  was  adopted,  to  be  voted  on  at  the  next  ^^ 
annual  meeting.    The  amendment  as  adopted  is  as  follows: 

Add  to  Article  IV  a  new  section,  as  follows: 

*'Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  successive  years,  the 
treasurer  shall  report  the  fact  to  the  council,  which  may  report  the  case  to  the 
Academy,  with  the  recommendation  that  the  person  thus  in  arrears  be  declared  to 
have  forfeited  his  membership.  If  this  recommendation  be  approved  by  two- thirds 
of  the  members  present,  the  said  person  shall  no  longer  be  a  aember  of  the  Academy, 
and  his  name  shall  be  dropped  from  the  roll.'' 

The  Academy  then,  in  committee  of  the  whole,  proceeded  to  consider 
tlie  changes  in  the  organization  of  the  Academy,  proposed  by  the  com- 
mittee on  amendments,  and  a  long  discussion  followed.  Mr.  Billings 
moved  that  the  committee  of  the  whole  rise  and  report  to  the  Academy 
that  progress  had  been  made,  but  that  the  business  was  not  finished* 
This  motion  was  adopted. 
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Mr.  MeudeahaU  offered  the  following  resolutiony  which  was  adopted: 

Smolved^  That  the  proposed  amendments  to  the  constitution  be  referred  back  to 
the  special  committee  charged  with  the  duty  of  considering  them,  with  instmctions 
to  furnish  a  copy  of  the  same  as  acted  on  by  the  Academy  in  committee  of  the  whole 
at  the  April  meeting  of  1894,  to  each  member  of  the  Aoademy,  and  to  obtain  from 
each  member  an  expression  of  his  preference  as  to  the  class  and  section  in  which  he 
desires  to  be  enrolled,  and  to  report  the  results  of  this  inquiry,  with  such  additional 
niggestions  as  it  may  deem  proper,  to  the  Academy  at  its  stated  business  meeting  in 
October,  1894. 

INTERNATIONAL   CONGRESS  OF  HYGIENE. 

Mr.  Eemsen  moved  that  the  president  be  authorized  to  appoint  a 
delegate  to  represent  tlie  Academy  at  the  eighth  International  Congress 
of  Hygiene  and  Demography,  to  he  held  at  Budapest,  September  1  to  9, 
1894.  This  motion  was  adopted,  and  the  president  appointed  Dr.  John 
S.  Billings  delegate  to  that  congress. 

The  home  secretary  read  a  communication  from  the  Cosmos  Club, 
stating  that  the  courtesies  of  this  club  would  be  extended  to  the 
members  of  the  National  Academy  of  Sciences  as  usual  during  the 
Washington  meeting. 

DEATH  OF  MEMBER. 

The  president  announced  the  death  of  Dr.  Charles  B.  Brown -S^quard, 
a  member  of  the  Academy,  who  died  in  Paris,  April  2,  1894. 

Prof.  H.  P.  Bowditch  was  appointed  to  prepare  the  biographical 
memoir. 

The  Academy  then  adjourned,  to  meet  in  scientific  session  at  Yale 
University,  New  Haven,  Conn.,  October  30, 1894. 

SCIENTIFIC  SESSION. 

[Ileld  at  New  Haven,  Conn.,  October  30  to  November  1, 1894.] 

A  scientific  session  for  the  reading  of  papers  only  having  been  called 
by  the  council,  the  Academy  met  at  Nortli  Sheffield  Ilall,  Yale  Univer- 
sity, October  30,  1894. 

The  president.  Prof.  O.  C.  Marsh,  presided. 

The  following  members  were  present  during  the  session: 


Barns. 

GibbB,  W. 

BOAH. 

Gould. 

Brewer. 

Hall.  A. 

Brtish. 

Hall.  J. 

Chandler,  S.C. 

Hastings. 

Crafts. 

Hill,  G.  W. 

Gibbs,  J.  W. 

Johnson. 

King. 

Newton,  H.  A. 

Langley. 

Rogers,  W.  A. 

Marsh. 

Scudder. 

Maj'^o-Smith. 

Smith. 

Mendenhall. 

Verrill. 

Michelson. 

Walker. 

Morse. 

Wright. 

The  scientific  meetings  continued  three  days,  and  the  following 
papers  were  read  and  discussed : 

(1)  Rogers,  W.  A.:  An  Indirect  Experimental  Determination  of  the 
Energy  of  Obscure  Heat. 
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(2)  Bogers,  W.  A. :  Determination  of  the  Errors  of  the  Circles  of  au 
electrotype  copy  of  Tycho  Brahe's  Altitude  Azimuth  Instrument,  now 
in  possession  of  the  Smithsonian  Institution. 

(3)  Newton,  H.  A. :  The  Winnebago  County,  Iowa,  Meteorites  and 
the  Meteor. 

(4)  Hill,  G.  W. :  Literal  Expression  for  the  Motion  of  the  Moon's 
Perigee. 

(5)  Brewer,  W.  H. :  Atmospheric  Dust  and  Aqueous  Precipitation  in 
Arctic  Regions. 

(G)  Chandler,  S.  C. :  Further  Besearches  on  the  Polar  Motion. 

(7)  Mendenhall,  T.  C. :  The  Belation  of  Gravity  to  Continental  Eleva- 
tion. 

(8)  Mendenhall,  T.  C:  The  Legal  Units  of  Electrical  Measure. 

(9)  Hastings,  C.  S. :  On  Derived  Equations  in  Optics. 

(10)  Hastings,  C.  S. :  On  a  Method  of  Eliminating  Secondary  Disi>er- 
sion,  using  Ordinary  Silicate  Glasses  only. 

(11)  Osborne,  T.  B.,  introduced  by  S.  W.  Johnson:  The  Chemical 
Nature  of  Diastase. 

(12)  Beecher,  C.  E.,  introduced  by  O.  C.  Marsh:  Some  Features  in 
the  Development  of  Brachioiwds.    (Bead  by  title.) 

(13)  Williams,  H.  S.,  introduced  by  O.  C.  Marsh:  On  the  Presence 
of  Devonian  Fossils  in  Strata  of  Carboniferous  Age. 

(14)  Billings,  J.  S.:  On  the  Intlueuce  of  Insolation  upon  Culture 
Media,  and  of  Desiccation  upon  the  Vitality  of  the  Bacillus  of  Tyi)hoid, 
of  the  Colon  Bacillus,  and  of  the  Staphylococcus  Aureus. 

(15)  Elkin,  W.  L.,  introduced  by  H.  A.  Newton:  Beport  on  Photo- 
graphing Meteors. 

(!())  Wliite,  C.  A.:  Biographical  Memoir  of  F.  V.  Hayden.  (Read 
by  title.) 

(17)  Verrill,  A.  E. :  Geographical  and  Bathymetrical  Distribution  of 
the  Deep  Sea  Echinodenns  Discovered  off  the  American  Coast,  north 
of  Cape  Ilatteras. 

(18)  Michelsoii,  A.  A.:  On  the  Effect  of  Pressure  in  Broadening 
Spectra  Lines. 

(19)  Hall,  J.:  Bemarks  upon  the  Progress  of  Work  upon  a  Handbook 
of  the  Brachiopoda. 

(20)  Hall,  J.:  Note  upon  the  Occurrence  and  Distribution  of  the 
Di(!tyospongida»  in  the  Devonian  and  Carboniferous  Formations. 

(121)  Langley,  S.  P. :  Infriv-red  Spectrum. 

(22)  (libbs,  J.  W. :  On  a  certain  Theorem  in  Theoretical  Mechanics. 

SPECIAI.  SESSION. 

[Uv.ld  at  \o\v  Uavcn.  October  31,  1894.] 

A  special  session  of  the  Academy  having  been  called  by  the  council, 
in  accordance  with  Article  III,  section  1,  of  the  constitution,  the 
Academy  met  at  North  Shefiield  Hall,  Yale  University,  October  31, 
lSi)l,  the  president,  Prof.  O.  C.  Marsh,  presiding. 
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The  president  submitted  his  annual  report  to  Congress  and  the  home 
secretary  read  the  following  recommendation  from  the  council : 

That  the  president  be  authorized  to  include  in  his  annual  report  to 
Congress  the  proceedings  of  the  present  meeting,  as  well  as  those  of 
the  meeting  in  Afiril,  1894  5  and  also  any  matter  relating  to  Govern- 
ment business  that  may  be  submitted  to  the  Academy. 

This  recommendation  was  adopted  by  the  Academy. 

REQUEST   FROM  CONGRESS. 

The  president  then  called  the  attention  of  the  Academy  to  the  act  of 
Congress  of  July  12,  1804,  on  the  units  of  electrical  measurements. 
This  law  made  it  the  duty  of  the  Academy  to  prescribe  and  publish 
specifications  necessary  for  the  practical  application  of  the  definitions 
of  certain  units  of  electrical  measure  adopted  in  the  act.  The  presi- 
dent stated  that  he  would  first  i)rocurc  a  certified  copy  of  this  act,  and 
would  then  appoint  a  committee  to  carry  out  the  requirements  of  the 
law.    (See  Appendix  D,  p.  39.) 

REORGANIZATION   OF  THE   ACADE:tfY. 

Mr.  Mendenhall  stated  that  the  committee  on  revising  the  constitu- 
tion of  the  Academy  had  made  some  i)rogress,  and  advised  that  the 
consideration  of  this  question  be  deferred;  also  that  the  committee  be 
authorized  to  print  and  send  to  members  a  new  statement  of  their 
views.  After  discussion,  Mr.  Gibbs  moved  that  this  matter  of  revising 
the  constitution  be  referred  back  to  the  committee,  and  postponed 
until  the  April  meeting  of  the  Academy  in  1895.  This  motion  was 
seconded  and  adopted. 

NOMINATIONS. 

Nominations  for  membership  in  the  Academy  were  then  read  by  the 
home  secretary.  These  will  be  acted  on  at  the  meeting  in  Washington, 
in  April,  1895. 

The  special  session  then  adjourned. 

DEATH   OF   MEMBER. 

At  the  close  of  the  scientific  session,  the  president  announced  the 
death  of  Prof.  Josiah  P.  Cooke,  who  died  at  Newport,  K.  I.,  Septem- 
ber 3, 1894. 

Prof.  C.  L.  Jackson  was  apjwinted  to  prepare,  the  biographical 
memoir. 

DEATH  OF  FOREIGN  ASSOCIATE. 

The  president  also  announced  the  death  of  Baron  H.  von  Helmholtz, 

a  foreign  associate  of  the  Academy,  at  Charlottenburg,  September  8, 

1894. 

8.  Mis.  49 2 
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Mr.  Gibbs  moved  that  the  home  secretary  be  directed  to  present  the 
thanks  of  the  Academy  t6  Yale  University  for  the  accommodations  and 
courtesies  to  the  Academy  daring  its  meetings.  This  motion  was 
adopted  by  the  Academy. 

The  Academy  then  adjourned,  to  meet  in  Washington  the  third 
Tuesday  in  April,  1895. 

Respectfully  submitted. 

O.  C.  Marsh, 
President  of  the  National  Academy  of  Sciences, 
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APPENDIX    A. 


AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  Ho%ise  of  Representatives  of  the  United 
8tat€S  of  America  in  Congress  assembled.  That  Louis  Agassiz,  Massacbu- 
setts;  J.  II.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  O.  Barlett,  United  States  Military 
Academy,  Missouri:  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Bhode  Island;  William  Ohauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  (ieorge  Engelmann,  St.  Louis,  Missouri; 
J.  F.  Frazer,  I^eiinsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  St<ates  Navy,  District  of  Columbia ;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Ilall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States 
Army,  Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsyl- 
vania; M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States 
Military  Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.A.Newton, 
Connecticut;  Benjamin  Pierce,  Massachusetts;  John  Kodgers,  Uiiit^ 
States  Navy,  Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers, 
Pennsylvania;  W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New 
York;  Joseph  Saxtr)ii,  at  large;  Benjamin  Silliman,Conneeticut;  Ben- 
jamin Silliman,  junior,  Connexiticut;  Theodore  Strong,  New  Jersey; 
John  Torrey,  New  York ;  J.  G.  Totten,  United  States  Army,  Connecti- 
cut; Joseph  Winlock,  United  States  Nautical  Almanac,  Kentucky; 
Jeffries  Wyman,  Massachusetts;  J.  D.  Whitney,  California,  their  asso- 
ciates and  successors  duly  chosen,  are  hereby  incorporated,  constituted, 
and  declared  to  be  a  body  corporate  by  the  name  of  the  National  Acad- 
emy of  Sciences. 

Sec.  2.  .A)id  be  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  power  to  make  its  own 
organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
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tions;  to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institutions, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon  by 
any  department  of  the  Government,  investigate,  examine,  experiment, 
and  report  upon  any  subject  of  science  or  art,  the  actual  expense  of 
such  investigations,  examinations,  experiments,  and  reports,  to  be  paid 
from  appropriations  which  may  be  made  for  the  purpose,  but  the  Acad- 
emy shall  receive  no  compensation  whatever  for  any  services  to  the 
Government  of  the  United  States. 

Approved,  March  3, 1803. 


AN  ACT  To  amend  the  Act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  a^tsemhled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  op  State,  June  lOj  1882. 
True  copies. 

Sevellon  a.  Beown,  Chief  Clerk. 


AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  tmst 
fnnds  fcr  the  promotion  of  Science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  the  several  supplements,  be, 
and  the  same  is  hereby,  authorized  and  empowered  to  receive  bequests 
and  donations,  and  hold  the  same  in  tiiist,  to  be  applied  by  said 
Academy  in  aid  of  scientific  investigations,  and  according  to  the  will 
of  the  donors. 

Approved,  June  20,  1884. 

Department  of  State,  June  24j  1884. 
A  true  copy. 

Sevellon  A.  Bbown,  Chirf  Cleric 
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CONSTirnTION   AND   RULES    OF    THE    NATIONAL  ACADEMY  OF 

SCIENCES. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875,  April 
21,  1881,  April  19,  1882,  April  18,  1883,  and  AprU  19,  1888. 

PREAMBLE. 

Empowered  by  the  act  of  incoriwration  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States,  on  the  3d  day  of 
March,  A.  D.  1803,  and  in  conformity  with  the  amendment  to  said  act, 
approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  rules: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business;  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of 
the  publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of 
whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their 
successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
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occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.  A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
however,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations 
required  by  the  Government  of  the  United  States  to  members  espe- 
cially conversant  with  the  subjects,  and  rei>ort  thereon  to  the  Academy 
at  its  sessions  next  ensuing,  and,  with  the  council,  shall  direct  the  gen- 
eral business  of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be 
the  custodian  of  the  corporate  seal  of  the  Academy. 

AuTiCLK  III.— OF  THE  meetings. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designate 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  lield  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
2»eetJng  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Sbo.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
those  for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  AH  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected 
on  any  day  after  the  first  of  the  first  stated  session  in  each  yeai-,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4,  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted 
on  at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  homo  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  i)resent 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  received  two-thirds  of  tlie  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case,  to  be  declared  to  be  elected,  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 
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Election  of  members  shall  be  beld  only  at  tbe  regular  stated  session 
of  eacb  year,  beld  in  Washington,  and  not  more  than  Ave  members 
shall  be  elected  at  that  session. 

Before  and  during  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election;  otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll 
of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members,  to  be  appointed  for  that  purpose  by  the  president,  and  elected 
at  any  stated  session  by  a  two- thirds  vote  of  the  members  present. 
Tlie  election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  cori>orate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Besignatious  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Article    V.— OF    SCIENTIFIC     COMMUNICATIONS,    PUBLICATIONS,     AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien 
titic  meetings  of  the  Academy,  and  papers  by  any  member  may  be  read 
by  the  author  or  by  any  other  member,  notice  of  the  same  having  been 
previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held  respon- 
sible for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  andrei)orts. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
sliall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  (xovernmeut  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
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position  of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Confess  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  bemtuie. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  administered  by  the  Aca<lemy. 

Artici.k  VI.— of  the  PROPERTY  OF  THE  ACADEMY. 

Sec,  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States;  or,  with 
the  approval  of  the  council,  in  State  bonds,  or  first-mortgage  bonds,  or 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  the  Academy. 

Sec.  2.  Mo  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Akticlk  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  whi(!h  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two-thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the  con- 
stitution to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  werci  present. 

RULES. 

I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
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rality  of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bon<ls,  seciuities,  and  other  property,  owned  or  held  in  trust  by 
the  Academy,  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee  shall 
be  presented  to  the  Academy  at  its  first  stated  session  in  each  year  and 
i*eferred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each  ses- 
sion. It  shall  be  in  session  during  the  meetings  to  make  arrangements  for 
the  reception  of  the  members;  to  arrange  the  business  of  each  day;  to 
receive  the  titles  of  papers,  reports,  etc.;  and  to  arrange  the  order  of 
reading,  and,  in  general,  to  attend  to  all  business  and  scientific  arrange- 
ments. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  fix  the  length 
of  time  to  be  devoted  to  reading  of  all  papers  submitted  and  to  limit  the 
time  to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice-presi- 
dent. 

2.  Eoll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  rea<l  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's  pro- 
ceedings are  to  be  read  for  correction. 

\I.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings shall  be  convened  at  noon. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  dny  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
l)ublished  unless  it  has  been  read  before  the  Academy. 
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X.  Memoirs  shall  date,  iu  the  records  of  the  Academy,  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  that  in  which  they  were  registered,  unless  changed  by 
consent  of  the  author. 

XI.  Papers  from  persons  not  members,  read  before  the  Academy 
and  intended  for  publication,  shall  be  referred,  at  the  meeting  at  which 
they  are  read,  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

Xn.  An  Annual  of  the  Academy  shall  be  prepared  and  published 
by  the  secretaries. 

XIII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  on  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIV.  The  annual  report  of  the  Academy  may  be  accompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  sub- 
jects as  may  be  deemed  advisable,  recommending  appropriations  there- 
for when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home  sec- 
retary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authorized  to  defray,  when  approved  by 
the  president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  I)ei)artmenis  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Departnient  requesting  the  inves- 
tigation for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  state  the  lull  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home  secre- 
tary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 
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XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  enclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  aud  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nomi- 
nees at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  commumicated  to  no  per- 
son who  was  not  a  member  of  the  Academy  at  the  time  of  the  dis- 
cussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1864,  the  president  is,  e.r  officiOj 
a  member  of  all  government  committees  of  the  Academy. 
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ORGANIZATION  OF  THE  ACADEMY,  1894. 

Expiration  of  term. 

Marsh,  O.  C,  President April,  1895 

Walker,  F.  A.,  Vice-President April,  1897 

Ginits,  WoLCOTT,  Foreign  Secretary April,  1899 

Hall,  A.,  Home  Secretary April,  1895 

Billings,  Joun  S.,  Treasurer April,  1899 

ADDITIONAL  MEMBERS  OF  COU^X'IL,  1894-95. 

Brt.'sh,  G.  J.  Mendenhall,  T.  C. 

CiorLD,  H.  A.  Newcomb,  8. 

liANGLEY,  S.  P.  ReMSEN,  IRA. 

COMMITTEES  OF  THE  ACADEMY. 
On  Weights,  Measures,  and  Coinage. 

Ginns,  WoLCOTT.  \ewcomb,  S. 

GoiLD,  B.  a.  Newton,  H.  A. 

Mendenhall,  T.  C.  Peirce,  C."S. 

Young,  C.  A. 

On  the  Election  of  Foreign  Associates. 

Gibus,  Wolcott,  Chairman.  Gould,  B.  A, 

Dana,  J.  D.  Hall,  A. 
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Investigation  of  the  North  Magnetic  Pole. 
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HONORARY  MEMBER. 

Lyman,  Theodore Brookline,  Mass, 

DECEASED  MEMBERS. 

Date  of  death. 

•Agassiz,  Louis Dec.    14, 1873 

•Alexander,  J.  H March  2, 1867 

*  Ali':xander,  Stephen June    25, 1883 

*  Bache,  Alexander  Dallas Feb.    14, 1867 

•Baird,  Spencer  F Aog.    19,1887 

Barnard,  F.  A.  P April  27, 1889 


'Biographical  notices  have  been  preaented  of  thoae  deaignated  by  an  astflrok. 
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Date  of  death. 

Barnard,  J.  O May  U,  1883 

Bartlett,  W.  H.  C Feb.  11,  1803 

Brown-S^quard,  Charles  £ April  2, 1894 

•Caswell,  Alexis Jan.  8, 1887 

•Chauvenet,  William Deo.  13, 1870 

"Clark,  Henry  James July  1, 1873 

Coffin,  James  H Jan.  6, 1873 

Coffin,  J.  H.  C Jan.  8, 1890 

Cook,  George  H Sept.  22, 1889 

CooKB,  JosiAH  P Sept.  3, 1894 

-Dalton,  J.  C Feb.  2, 1889 

Davis,  Charles  II Fob.  18, 1877 

-Draper,  Henry Nov.  20,  1882 

"  Draper,  John  W Jan.  4,1882 

*Eads,  Jamks  B Maroh  8, 1887 

Engeoiann,  George Feb.  11, 1884 

•Ferrel,  William Sept.  18,  1891 

•Frazer,  John  Fries Oct.  12,  1872 

•Gabb,  William  M..., May  80,  U878 

Of^th,  F.  a Feb.  2,  1893 

•  G1LLIS8,  James  Melville Feb.  9, 1865 

•Gould,  Augtstus  A Sept.  15,  1866 

•Gray,  Asa Jan.  30, 1888 

•GuYOT,  Arnold Feb.  8,  1884 

•Hadley,  James Aug.  1,  1864 

•Haldeman,  S.  S Sept.  10,  1880 

•Hayden,  F.  V Dec.  22,  1887 

•  Henry,  Joseph May  13,  1878 

•  Hilgard,  Julius  E May  8,  1891 

•  Hitchcock,  Edward Feb.  27, 1864 

•  HoLBROOK,  J.  E Sept.  8,1871 

•Hubbard,  J.  S Aug.  16,1863 

•Humphreys,  A.  A Nov.  28,1883 

Hunt,T.Sterry  Feb.  12,1892 

•  KiKTLAND.  Jared  P Dec.  10,1877 

•  Lank,  J.  H0.MEK —,1880 

•  Le  CONTK,  John April  29,1891 

•  L  K  C  O N  TE,  J  o  H  N  L No  V .  15, 1883 

Leid y,  Joseph April  30, 1891 

•  Lesquereux,  Leo Oct.  25, 1889 

LoNGSTRETii,  MiERS  F Dec.  27, 1891 

•  LooMis,  Elias Aug.  16, 1K89 

LovERiNG,  Joseph Jan.  18, 1892 

•Mahan,D.H : Sept.  16,1871 

•Marsh,  G.P July  23,1882 

•Meek,F.  B Dec.  21,1877 

•  Meigs,  M.C Jan.  2,1892 

•  Morgan,  Lewis  H Dec.  14, 1881 

Newberry,  J.  S Dec.  7,1892 

'  Norton,  William  A Sept.  21,1883 

Peters,  C.H.F Tuly  18,1890 

•  PouRTAi.ES,  L.  F July  17,1880 

RoDOEKS,  John May  5, 1882 

*Biognphioal  notices  havo  boon  proBonted  of  thoso  designatod  by  an  astoriak. 
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Date  of  death. 

Rogers,  Robert  E Sept      7,1884 

•  Rogers,  William  B May     30, 1882 

Ruth ERFURD,  Lewis  M May     30, 1892 

*  Saxton,  Joseph Oct.     26,1873 

"  SiLLiMAN,  Bbnj.,  Sr Nov.    24,1864 

SiLUMAX,  Benj.,  Jr Jan.     14, 1885 

•  Smith,  J.  Lawrence Oct.     12, 1883 

*  Stimpson,  William Mny     26,1873 

*  Strong,  Theodore Feb.      1,1869 

♦  SULUVANT,  W.  S April  30,1873 

•ToRREY,  John March  10, 1873 

•T0TTEN,J.G April   22,1864 

•  Trowbridge,  William  P Aug.    12, 1892 

*  TucKERM AN,  EDWARD March  15, 1886 

•  Warren,  G.K Aug.      8,1882 

*  Watson,  James  C Nov.     23,1880 

•  Watson,  Sereno March   9,1892 

•  WiNLOCK,  Joseph June    11, 1875 

*  Woodward,  J.  J.,  U.  S.  A Aug.    17,1884 

•Worthen,A.H May       6,1888 

•  Wyman,  Jeffries Sept.     4,1874 

FOREIGN  ASS0CL\TES. 

AuwERS,  Arthur Berlin. 

Berthelot,  M  r.  E Pari8. 

Bertrand,  J.  L.  F Paris. 

BuNSEN,  Robert  W Heidelherg. 

Cayley,  Arthur Cambridge 

Du  Bois  Reymond,  Emil Berlin. 

Gegenbaur,  Carl Heidelberg. 

Gyld^:n,  Hugo Stockholm. 

Hooker,  Sir  Joseph  D Eetc. 

Huxley,  Thomas  H London. 

Kekul^.,  August Bonn. 

Kelvin,  Lord  (Sir  William  Thompson) Glasgow, 

KOlliker,  Albert  von WUrzburg. 

LuDWiG,  K.  F.  W Leipzig. 

Pasteur,  Louis Paris. 

Rammelsberg,  K.  F Berlin. 

Richthofkn,  F.  von Berlin. 

Stokes,  Sir  George  G Cambridge. 

Strc VE,  Otto  von Pnlkova. 

Sylvester,  J.  J Oxford. 

TissERAND,  F.  F Paris. 

ViRcnow,  Rudolph  von Berlin. 

Weierstrass,  Karl Berlin. 


*  Biographical  notices  havo  been  presented  of  tlio»e  designated  by  an  asterisk. 
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DECEASED  FOREIGN  ASSOCUTES. 


Adams,  J.  C. 
Airy,  Sir  George  B. 
Argelandek,  F.  W.  a. 
BaeE;  Carl  Ekxst  von, 
Barkani>e,  Joachim. 
Bkai'Mont,  L.  Elie  de. 
boussixgault,  .1.  b.  j.  d. 
Braun,  Alexander. 
Brewster,  Sir  Davii>. 
bur3ieister,  c  11.  c. 
Candollp:,  Alphonse  i>e. 
Chasles,  Michel. 
Chevreul,  M.  E. 
Clausius,  Rudolph. 
Dove,  H.  W. 
Dumas,  J.  B. 
Faraday,  Michael. 


Hamilton,  Sir  William  Rowan. 
Helmholtz,  Baron  H.  von. 
hofman,  a.  w. 
IbaSez,  Carlos. 
Joule,  James  P. 
Kirchoff,  G.  R. 
LiERKi,  Justus  von. 
Milnk-Edwards,  Henry. 
MuRCHisoN,  Sir  Roderick  I. 
Oppoi-zer,  Theodore  von. 
OwEx,  Sir  Richard. 
Peters,  C.  A.  F. 
Plana,  G.  A.  A. 
Regnault,  Victor. 
Stas,  Jean  Servais. 
WOhler,  Friedrich. 
WCrtz,  Adolphe. 


APPENDIX    D. 


STANDARDS  FOR  ELECTRICAL  MEASURE . 

In  July,  1894,  an  act  of  Congress  was  passed  to  define  and  establish 
the  units  of  electrical  measure.  By  this  law  Congress  nia<le  it  the 
duty  of  the  National  Academy  of  Sciences  to  prescribe  and  publish 
specitications  necessary  for  the  practical  application  of  the  definitions 
of  certain  units  of  electrical  measure  adopted  in  the  act.  This  law  is 
as  follows: 

AN  ACT  TO  DBRNR  AND  K8TAUL18H  THE  rNITB  OF  ELECTRICAL  MEASURE. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  from  and  after  the  pas- 
sage of  tills  Act  the  legal  units  of  electrical  measure  in  the  United 
States  shall  be  as  follows: 

First.  The  unit  of  resistance  shall  be  what  is  known  as  the  inter- 
national ohm,  which  is  substantially  equal  to  one  thousand  million 
units  of  resistance  of  the  centimeter-gram-second  system  of  electro- 
magnetic units,  and  is  represented  by  the  resistance  offered  to  an 
unvarying  electric  current  by  a  column  of  mercury  at  the  temperature 
of  melting  ice  fourteen  and  four  thousand  five  hundred  and  twenty- 
one  ten-thousandths  grams  in  mass,  of  a  constant  cross-sectional  area, 
and  of  the  length  of  one  hundred  and  six  anrl  three  tenths  centi- 
meters. 

Second.  The  unit  of  current  shall  be  what  is  known  as  the  inter- 
national ampere,  which  is  one-tenth  of  the  unit  of  current  of  the 
centimeter-gram-second  system  of  electro-magnetic  units,  and  is  the 
practical  equivalent  of  the  unvarying  current,  which,  when  passed 
through  a  solution  of  nitrate  of  silver  in  water  in  accordance  with 
standard  8i)ecifications,  deposits  silver  at  the  rate  of  one  thousand 
one  hundred  and  eighteen  millionths  of  a  gram  i)er  second. 

Third.  The  unit  of  electro-motive  force  shall  be  what  is  known  as 
the  international  volt,  which  is  the  electro-motive  force  that,  steadily 
appUe<l  to  a  conductor  whose  resistance  is  one  internation<al  ohm, 
will  produce  a  current  of  an  international  ampere,  and  is  praetically 
equivalent  to  one  thousand  fourteen  hundred  and  thirty-fourths 
of  the  electro-motive  force  between  the  poles  or  electrodes  of  the 
voltaic  cell  known  as  Clark^s  cell,  at  a  temperature  of  fifteen  degrees 
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centigrade,  and  prepared  in  the  manner  described  in  the  standard 
specifications. 

Fourth.  The  unit  of  quantity  shall  be  what  is  known  as  the  interna- 
tional coulomb,  which  is  the  quantity  of  electricity  transferred  by  a 
current  of  one  international  ampere  in  one  second. 

Fifth.  The  unit  of  capacity  shall  be  what  is  known  as  the  interna- 
tional farad,  which  is  the  capacity  of  a  condenser  charged  to  a  poten- 
tial of  one  international  volt  by  one  international  coulomb  of  elec- 
tricity. 

Sixth.  The  unit  of  work  shall  be  the  Joule,  which  is  equal  to  ten 
million  units  of  work  in  the  centimeter-gram-second  system,  and  which 
is  practically  e(iuivalent  to  the  energy  expended  in  one  second  by  an 
international  ampere  in  an  international  ohm. 

Seventh.  The  unit  of  iK>wer  shall  be  the  Watt,  which  is  equal  to  ten 
million  units  of  i>ower  in  the  centimeter-gram-second  system,  and 
which  is  i)ractically  equivalent  to  the  work  done  at  the  rate  of  one 
Joule  per  second. 

Eighth.  The  unit  of  induction  shall  be  the  Henry,  which  is  the  induc- 
tion in  a  circuit  when  the  electro-motive  force  induced  in  this  circuit  is 
one  international  volt  while  the  inducing  current  varies  at  the  rate  of 
one  Ampere  per  second. 

Sec.  2.  That  it  shall  be  the  duty  of  the  National  Academy  of  Sciences 
to  prescribe  and  publish,  as  soon  as  possible  after  the  passage  of  this 
Act,  such  specifications  of  details  as  shall  be  necessary  for  the  practi- 
cal application  of  the  definitions  of  the  ampere  and  volt  hereinbefore 
given,  and  such  specifications  shall  be  the  standard  specifications 
herein  mentioned. 

Approved,  July  12,  1894. 

[  Corre8pondbn(;e.] 

United  States  Coast  and  Geodetic  Suevet, 

Wa^hinytonj  D.  C,  September  12^  1894. 
Sir:  I  beg  to  invite  your  attention  to  the  recent  enactment  by  Con- 
gress of  a  hiw  defining  standards  for  electrical  measurement,  in  which 
it  is  provided  that  certain  specifications  shall  be  furnished  by  the 
National  Academy  of  Sciences.  As  these  specifications  are  necessary 
to  the  perfecting  of  this  important  legislation,  I  respectfully  urge  early 
action  on  the  part  of  the  Academy.  A  copy  of  the  law  is  inclosed 
herewith. 

Respectfully,  T.  C.  Mendenhall, 

Stiperintendentj  United  /States  Coast  and 
Geodetic  Survey  and  of  Weights  and  Measures. 

Prof.  ().  C.  Marsh, 

President  J  Natio7ial  Academy  of  Sciences. 

NoTK. — The  al>ove  lett^tr  with  its  inclosuro  was  receiv'od  by  tbe  president  of  the 
Acaclcmy  from  Professor  Meutlenball  porsouaUy,  October  31,  18M,  at  New  Havefi, 

CODD. 
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Yale  University, 
New  HaveUj  Conn.j  November  f7, 1894. 

Sir:  I  received  on  the  31st  ultimo  a  printed  document  purporting  to 
be  a  copy  of  an  act  passed  by  the  last  Congress,  and  a]>proved  July 
12, 1894,  entitled  "An  act  to  define  and  establish  the  units  of  electrical 
measure." 

By  this  act  it  becomes  the  duty  of  the  National  Academy  of  Sciences 
to  prescribe  and  publish  specifications  necessary  for  the  practical 
application  of  the  definitions  of  the  units  of  electrical  measure  adopted 
in  the  act. 

Before  commencing  the  work  thus  intrusted  to  the  National  Academy 
of  Sciences,  it  is  important  for  me  to  have  an  official  copy  of  the  law 
itself.  I  write,  therefore,  to  ask  if  you  will  kindly  have  a  certified 
copy  of  this  act  sent  to  me. 

Very  respectfully,  O.  C.  Marsh, 

President  of  the  Xatianal  Academy  of  Sciences. 

Hon.  Walter  Q.  (tResham, 

Secretary  of  State. 


Department  of  State, 

Washington,  November  8, 1894. 

SiR:  In  reply  to  your  letter  of  the  6th  instant,  a  certified  copy  of  the 
act  of  July  12,  1894,  "An  act  to  define  and  establish  the  units  of  elec- 
trical measure,''  has  been  mailed  to  you. 
I  am,  sir,  your  obedient  servant, 

Andrew  H.  Allen, 
Chief  of  Bureau  of  Rolls  and  Library. 
Prof.  O.  C.  Marsh, 

Yale  University  J  New  Haven,  Conn. 


Yale  University, 
Neiv  Haven,  Conn.,  November  9, 1894. 

Dear  Sir:  Ihave  this  day  received  from  the  United  States  State 
Department  an  official  copy  of  a  law  x)assed  at  the  last  session  of  Con- 
gress, and  approved  July  12,  1894,  entitled  ^'An  jict  to  define  and 
establish  the  units  of  electrical  measure,"  a  copy  of  which  I  inclose. 

By  this  law,  Congress  makes  it  the  duty  of  the  National  Academy  of 
Sciences  to  prescribe  and  publish  spei'ifications  necessary  for  the  prac- 
tical application  of  the  definitions  of  certain  units  of  electrical  measure 
adopted  in  the  act. 

To  comply  with  this  request  of  Congress  it  is  necessary  for  me,  first 
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of  all,  to  apiK>iiit  a  special  committee  of  the  Academy  to  investigate  the 
sabjeot.    This  committee  will  be  as  follows : 

Prof.  H.  A.  Rowland,  chairman,  Johns  Hopkins  UniTenity,  Baltimore. 

Prof.  T.  C.  Mendenhall,  Polyteohnio  Institnto,  Worcester,  Mass. 

Gen.  H.  L.  Abbot,  United  States  Engineers,  New  York. 

Pro!  G.  F.  Barker,  University  of  Pennsylvania,  Philadelphia. 

Prof.  J.  Trowbridge,  Harvard  University,  Cambridge. 

Prof.  C.  S.  Hastings,  Yale  University,  New  Haven. 

Dr.  C.  Bams,  Smithsonian  Institution,  Washington. 

It  is  important  to  have  this  work  completed  as  soon  as  possible,  so 

that  the  report  of  the  committee  may  be  submitted  to  the  National 

Academy  of  Sciences  before  being  transmitted  to  Congress. 

Very  respectfully, 

O.  C.  Mabsh, 

President  of  the  National  Academy  of  Sciences, 

Prof.  H.  A.  Rowland, 

Johns  Hopkins  University, 

POSTSCRIPT. 

The  members  of  the  National  Academy  of  Sciences  thns  selected  for 
this  committee  all  accepted  the  appointment  oflered  except  Professor 
Mendenhall.  A  x>osition  on  this  committee  was  subsequently  offered 
to  I^rof.  A.  A.  Michelson,  of  Chicago  University,  and  accepted  by  him. 

The  committee  thus  constituted  has  made  good  progress  in  the  work 
intrusted  to  them,  and  it  is  expected  that  their  re])ort  will  be  completed 
by  the  end  of  the  present  month.  If  so,  a  special  meeting  of  the 
Academy  will  be  called  without  delay,  and  the  report  submitted  to  the 
Academy  as  a  whole,  after  which  it  will  be  transmitted  directly  to 
Congress,  in  accordance  with  the  act  of  July  12,  1894. 

January,  1695. 
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National  Acadbmy  op  Soienges, 

Washington^  D.  C,  January  i,  1896. 

Sir  :  In  conformity  with  the  requirements  of  the  act  of  incorporation, 
approved  March  3, 1863,  I  have  the  honor  to  snbmit  herewith  a  report ' 
of  the  operations  of  the  National  Academy  of  Sciences  during  the 
past  year. 

Very  respectfully,  Wolcott  Gibbs, 

President  of  the  National  Academy  of  Sciences. 

The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 


AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  a^sefnhledj  That  Louis  Agassiz,  Massacha- 
setts;  J.  U.  Alexauder,  Maryland;  S.  Alexander,  New  Jersey j  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massaclnisetts;  W.  H.  G.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Khode  Island;  William  Chauvenet,  Missouri;  J.  n.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  I).  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York ;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  ITitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  U.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W,  B.  Rogers,  Massachusetts;  L,  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silllman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2,  And  he  it  further  enacted,  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  power  to  make  its  own 
organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  re8ignait\o\i^  ^-t  <^\X\^^nr\&^\ 
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to  provide  for  the  election  of  foreign  and  (lomestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  furtlier  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  (Government  of  the  United  States. 

Approved,  March  3, 1863. 


AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  eruwted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled j  That  the  act  to  incorporate 
the  JSTational  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14, 1870. 

Depabtkent  OF  State,  June  lOj  1882. 
True  copies. 

Sevellon  a.  Bbown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  tmst 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled j  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty- three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

Depabtment  of  Statb,  June  24^  1884. 
A  true  copy. 

Sevellon  A.  Brown, 

Chief  Clerk. 


REPORT 


OP 


THE  NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1895  the  Academy  held  four  sessions.  The  first  was 
a  special  session,  held  in  New  York,  February  9.  The  second  was  the 
regular  annual  meeting,  held  at  Washington,  April  16  to  19.  The  third 
was  a  scientific  session,  held  in  Philadelphia,  October  30  to  November 
1,  and  the  fourth  a  special  meeting,  held  at  Philadelphia,  October  31, 
for  the  transaction  of  business. 

SPECIAL  MEETING. 
[New  York,  February  9,  1885.] 

This  meeting  was  held  at  Columbia  College,  the  president,  Prof. 
O.  0.  Marsh,  presiding. 

The  following  named  members  were  present  during  the  session: 
Marsh,  Abbot,  Barker,  Billings,  Brewer,  Chandler  (C.  F.),  Oomstock, 
Gould,  Hastings,  Mayer,  Mayo-Smith,  Michelson,  Bood,  Eowland, 
Walker. 

No  papers  were  read  at  this*  session,  which  was  called  for  business 
only,  namely,  to  comply  with  a  law  of  Congress  entitled  "An  act  to 
define  and  establish  the  units  of  electrical  measure,"  approved  July  12, 
1894,  and  announced  to  the  Academy  at  the  special  meeting  in  New 
Haven,  October  31,  1894.  The  president,  Mr.  Marsh,  informed  the 
Academy  that  on  receiving  a  certified  copy  of  the  law  from  the 
Department  of  State  he  had  appointed  a  special  committee  to  investi- 
gate the  subject.     The  act  in  question  is  as  follows: 

AN  ACT  to  define  and  establish  the  units  of  electrical  measure. 

Be  it  enacted  by  the  Senate  and  House  of  liepreseniativea  of  the  United  Statee  of  America 
in  Congress  assembledf  That  from  and  after  the  passage  of  this  Act  the  legal  units  of 
electrical  measure  in  the  United  States  shall  be  as  follows : 

First.  The  unit  of  resistance  shall  be  what  is  known  as  the  international  ohm, 
which  is  substantially  equal  to  one  thousand  million  units  of  resistance  of  the 
centimeter-gram-second  system  of  electro-magnetic  units,  and  is  represented  by  the 
resistance  offered  to  an  unvarying  electric  current  by  a  column  of  mercury  at  the 
temperature  of  melting  ice  fourteen  and  four  thousand  five  hundred  and  twenty-one 
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ten-thonsandths  g^ams  in  mass,  of  a  constaDt  cross-soctional  area,  and  of  the  len^^ 
of  one  hundred  and  six  and  three-tenths  centimeters. 

Second.  The  unit  of  current  shall  be  what  is  known  as  the  international  ampere, 
which  is  one-tenth  of  the  unit  of  current  of  the  centimeter-gram-second  system  of 
electro-magnetic  units,  and  is  the  practical  equivalent  of  the  unvarying  current, 
which,  when  passed  through  a  solution  of  nitrate  of  silver  in  water  in  accordance 
with  standard  specifications,  deposits  silver  at  the  rate  of  one  thousand  one  hundred 
and  eighteen  millionths  of  a  gram  per  second. 

Third.  The  unit  of  electro-motive  force  shall  be  what  is  known  as  the  international 
volty  which  is  the  electro-motive  force  that,  steadily  applied  to  a  conductor  whose 
resistance  is  one  international  ohm.  will  produce  a  current  of  an  international 
ampere,  and  is  practically  equivalent  to  one  thousand  fourteen  hundred  and  thirty- 
fourths  of  the  electro-motive  force  between  the  poles  or  electrodes  of  the  voltaic 
cell  known  as  Clark's  cell,  at  a  temperature  of  fifteeu  degrees  centigrade,  and  pre- 
pared in  the  manner  described  in  the  standard  specifications. 

Fourth.  Tlie  unit  of  quantity  shall  be  what  is  known  as  the  international  coulomb, 
which  is  the  quantity  of  electricity  transferred  by  a  current  of  one  international 
ampere  in  one  second. 

Fifth.  The  unit  of  capacity  shall  be  what  is  known  as  the  international  farad, 
which  is  the  capacity  of  a  condenser  charged  to  a  potential  of  one  international  volt 
by  one  international  coulomb  of  electricity. 

Sixth.  The  unit  of  work  shall  be  the  Joule,  which  is  equal  to  ten  million  units  of 
work  in  the  centimeter-gram -second  system,  and  which  is  practically  equivalent  to 
the  energy  expended  in  one  second  by  an  international  ampere  in  an  international 
ohm. 

Seventh.  The  unit  of  power  shall  be  the  watt,  which  is  equal  to  ten  million  nnits 
of  power  in  the  centimeter-gram-second  system,  and  which  is  practically  equivalent 
to  the  work  done  at  the  rate  of  one  joule  per  second. 

Eighth.  The  unit  of  induction  shall  be  the  henry,  which  is  the  induction  in  a 
circuit  when  the  electro-motive  force  induced  in  this  circuit  is  one  international  volt 
while  the  inducing  current  varies  at  the  rate  of  one  ampere  per  second. 

Skc.  2.  That  it  shall  be  the  duty  of  the  National  Academy  of  Sciences  t<o  prescribe 
and  pablish  as  soon  as  possible  aft«r  the  passage  of  this  Act,  such  specifications  of 
details  as  shall  be  necessary  for  the  practical  application  of  the  definitions  of  the 
ampere  and  volt  hereinbefore  given,  and  such  specifications  shall  be  the  standard 
specifications  herein  mentioned.  r 

To  meet  this  requirement  of  Congress  it  was  necessary,  in  accord- 
ance with  the  constitution  of  the  National  Academy  of  Sciences,  to 
appoint  a  special  committee  to  consider  the  subject.  This  was  done 
as  soon  as  an  official  copy  of  the  law  was  received  from  the  State  De- 
partment. The  committee,  selected  from  members  of  the  National 
Academy,  was  as  follows: 

Prof.  H.  A.  Rowland,  chairman,  Johns  Hopkins  University,  Baltimore. 

Gon.  H.  L.  Abbot,  United  States  Engineers,  New  York. 

Prof.  G.  F.  Barker,  University  of  Pennsylvania,  Philadelphia. 

Prof.  J.  Trowbridge,  Harvard  University,  Cambridge. 

Prof.  C.  S.  Hastings,  Yale  Univereity,  New  Haven. 

Dr.  O.  Bams.  Smithsonian  Institution.  Washington. 

l^f.  A.  A.  Michelson,  University  of  Chicagt>.  Chicago. 

The  committee  completed  the  work  assigned  to  them.  The  q[ieci> 
flcations  they  preimred  meet  the  requirement  of  the  law,  and  are  also 
in  acct>rd  with  international  ajcrreement«  These  specificatkMis  are 
fidlows: 
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SPECIFICATIONS    FOR    THE    PRACTICAL    APPLICATION    OF   THE  DEFI- 
NITIONS  OF   THE  AMPERE   AND  VOLT. 

Specification'  A. — The  ampere. 

Ill  employing  the  silver  voltameter  to  measure  currents  of  about  1 
ampere,  the  following  arrangements  sliall  be  adopted : 

The  kjithode  on  which  the  silver  is  to  be  deposited  shall  take  the  form 
of  a  platinum  bowl  not  less  than  10  centimeters  in  diameter  and  from 
4  to  5  centimeters  in  depth. 

The  anode  shall  be  a  disk  or  plate  of  pure  silver  some  30  square  cen- 
timeters in  area  and  2  or  3  millimeters  in  thickness. 

This  shall  be  supported  horizontally  in  the  liquid  near  the  top  of  the 
solution  by  a  silver  rod  riveted  through  its  center.  To  prevent  the 
disintegrated  silver  which  is  formed  on  the  anode  from  falling  upon 
the  kathode,  the  anode  shall  be  wrapped  around  with  ]mre  filter  paper, 
secured  at  the  back  by  suitable  folding. 

The  liquid  shall  consist  of  a  neutral  soluticm  of  pure  silver  nitrate, 
containing  about  15  parts  by  weight  of  the  nitrate  to  So  parts  of  water. 

The  resistance  of  the  voltameter  changes  vsomewhat  as  the  current 
passes.  To  prevent  these  changes  having  too  great  an  effect  on  the 
current,  some  resistance  besides  that  of  the  voltameter  should  be  in- 
serted in  the  circuit.  The  total  metallic  resistance  of  the  circuit  should 
nof  be  less  than  10  ohms. 

Method  of  making  a  measurement, — The  platinum  bowl  is  to  be  washed 
consecutively  with  nitric  acid,  distilled  water,  and  absolute  alcohol;  it 
is  then  to  be  dried  at  IGOo  C,  and  left  to  cool  in  a  desiccator.  When 
thoroughly  cool  it  is  to  be  weighed  carefully. 

It  is  to  be  nearly  filled  with  the  solution  and  connected  to  the  rest 
of  the  circuit  by  being  ])laced  on  a  clean  insulated  copper  support  to 
which  a  binding  screw  is  attached. 

The  anode  is  then  to  be  immersed  in  the  solution  so  as  to  be  well 
covered  by  it  and  supported  in  that  position ;  the  connections  to  the 
rest  of  the  circuit  are  then  to  be  made. 

Contact  is  to  be  made  at  the  key,  noting  the  time.  The  current  is  to 
be  allowed  to  pass  for  not  less  than  half  an  hour,  and  the  time  of 
breaking  contact  observed. 

The  solution  is  now  to  be  removed  from  the  bowl  and  the  deposit 
washed  with  distilled  water  and  left  to  soak  for  at  least  six  hours.  It 
is  then  to  be  rinsed  successively  with  distilled  water  and  absolute  al- 
cohol and  dried  in  a  hot-air  bath  at  a  temi)erature  of  about  100^  C. 
After  cooling  in  a  desiccator  it  is  to  be  weighed  again.  The  gain  in 
mass  gives  the  silver  deposited. 

To  find  the  time  average  of  the  current  in  amperes,  this  mass, 
expressed  in  grams,  must  be  divided  by  the  number  of  seconds  during 
which  the  current  has  passed  and  by  0.001118. 

In  determining  the  constant  of  an  instrument  by  this  method  the 
current  ahoold  be  kept  as  nearly  uniform  as  possible  and  the  readings 
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of  the  instrumeut  observed  at  frequent  intervals  of  time.  These  obser- 
vations give  a  curve  from  which  the  reading  corresponding  to  the  mean 
current  (time  average  of  the  current)  can  be  found,  The  current,  as 
calculated  from  the  voltameter  results,  corresponds  to  this  reading. 

The  current  used  in  this  experiment  must  be  obtained  from  a  battery 
and  not  from  a  dynamo,  especially  when  the  instrument  to  be  cali- 
brated is  an  electrodynamometer. 

Specification  B. — The  volt. 

Definition  and  properties  of  the  cell. — The  cell  has  for  its  positive 
electrode,  mercury,  and  for  its  negative  electrode,  amalgamated  zinc; 
the  electrolyte  consists  of  a  saturated  solution  of  zinc  sulphate  and 
mercurous  sulphate.  The  electromotive  force  is  1.434  volts  at  15^  C, 
and,  between  10°  C.  and  25^  C,  by  the  increase  of  1°  C.  in  temperature, 
the  electromotive  force  decreases  by  .00115  of  a  volt. 

{!)  Preparation  of  the  mercury, — To  secure  purity  it  should  be  first 
treated  with  acid  in  the  usual  manner  and  subsequently  distilled  in 
vacuo. 

2.  Preparation  of  the  zinc  ainalgam. — The  zinc  designated  in  com- 
merce as  ''commercially  pure ^' can  be  used  without  further  prepara- 
tion. For  the  i)reparation  of  the  amalgam  one  part  by  weight  of  zinc 
is  to  be  added  to  nine  i)arts  by  weight  of  mercury,  and  both  are  to  be 
heated  in  a  porcelain  dish  at  100^  C,  with  moderate  stirring  until  the 
zinc  has  been  fully  dissolved  in  the  mercury. 

3.  Preparation  of  the  mercurous  sulphate, — Take  mercurous  sulphate, 
purchased  as  pure,  mix  with  Jt  a  small  quantity  of  pure  mercury,  and 
wash  the  whole  thoroughly  with  cold  distilled  water  by  agitation  in  a 
bottle;  drain  off  the  water  and  repeat  the  process  at  least  twice.  After 
the  last  washing,  drain  off  as  much  of  the  water  as  possible.  (For  fur- 
ther details  of  ])urification,  see  Note  A.) 

4.  Preparation  of  the  zinc  sulphate  solution, — Prepare  a  neutral  satu- 
rated solution  of  i)ure  recrystallized  zinc  sulphate,  free  from  iron,  by 
mixing  distilled  water  with  nearly  twice  its  weight  of  crystals  of  pure 
zinc  sulphate  and  adding  zinc  oxide  in  the  proi>ortion  of  about  2  per 
cent  by  weight  of  the  zinc  sulphate  crystals  to  neutralize  any  free  acid. 
The  crystals  should  be  dissolved  with  the  aid  of  gentle  heat,  but  the 
temi>erature  to  which  the  solution  is  raised  must  not  exceed  30^  C. 
Mercurous  sulphate,  treated  as  described  in  3,  shall  be  added  in  the 
proportion  of  about  12  per  cent  by  weight  of  the  zinc  sulphate  crystals 
to  neutralize  the  free  zinc  oxide  remaining,  and  then  the  solution 
filtered,  while  still  warm,  into  a  stock  bottle.  Crystals  should  form 
as  it  cools. 

5.  Preparation  of  the  mercurous  sulphate  and  zinc  sulphate  pa^te, — For 
making  the  paste,  two  or  three  parts  by  weight  of  mercurous  sulphate 
are  to  be  added  to  one  by  weight  of  mercury.  If  the  sulphate  be  dry, 
it  is  to  be  mixed  with  a  paste  consisting  of  zinc  sulphate  crystals  and 
a  concentrated  zinc  sulphate  solution,  so  that  the  whcde  constitutes  a 
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stiff  mass,  which  is  permeated  throughout  by  zinc  sulphate  crystals 
and  globules  of  mercury.  If  the  sulphate,  however,  be  moist,  only 
zinc  sulphate  crystals  are  to  be  added ;  care  must,  however,  be  taken 
that  these  occur  in  excess  and  are  not  dissolved  afber  continued  stand- 
ing. The  mercury  must,  in  this  case  also,  ])ermeate  the  paste  in  little 
globules.  It  is  advantageous  to  crush  the  zinc  sulphate  crystals  before 
using,  since  the  paste  can  then  be  better  manipulated. 

To  set  up  the  cell. — ^The  containing  glass  vessel,  represented  in  the 
accompanying  figure,  shall  consist  of  two  limbs  closed  at  bottom  and 
joined  above  to  a  common  neck  fitted  with  a  ground  glass  stopper. 


The  diameter  of  the  limbs  should  be  at  least  2  cms.,  and  their  length 
at  least  3  cms.  The  neck  should  not  be  less  than  1.5  cms.  in  diameter. 
At  the  bottom  of  each  limb  a  platinum  wire  of  about  0.4  mm.  diameter 
is  sealed  through  the  glass. 

To  set  up  the  cell,  place  in  one  limb  pure  mercury,  and  in  the  other 
hot  liquid  amalgam,  containing  90  parts  mercury  and  10  parts  zinc. 
The  platinum  wires  at  the  bottom  must  be  completely  covered  by  the 
mercury  and  the  amalgam,  respectively.  On  the  mercury  place  a 
layer  1  cm.  thick  of  the  zinc  and  niercurous  sulphate  paste  described 
in  5.    Both  this  paste  and  the  zinc  amalgam  must  then  be  covered  with 
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a  layer  of  the  neutral  zinc  sulphate  crystals  1  cm.  thick.  The  whole 
vessel  must  then  be  filled  with  the  saturated  zinc  sulphate  solution, 
and  the  stopper  inserted  so  that  it  shall  just  touch  it,  leaving,  however, 
a  small  bubble  to  guard  against  breakage  when  the  temperature  rises. 
Before  finally  inserting  the  glass  stopper  it  is  to  be  brushed  round 
its  upper  edge  with  a  strong  alcoholic  solution  of  shellac  and  pressed 
firmly  in  place.    (For  details  of  filling  the  cell,  see  Note  B.) 

NOTES   TO   THE   SPECIFICATIONS. 

(A)  The  mercurous  sulphate. — The  treatment  of  the  mercurous  sul- 
phate has  for  its  object  the  removal  of  any  mercuric  sulphate  which  is 
often  present  as  an  impurity. 

Mercuric  sulphate  decomposes  in  the  presence  of  water  into  an  acid 
and  a  basic  sulphate.  The  latter  is  a  yellow  substance — turpeth  min- 
eral— practically  insoluble  in  water;  its  presence,  at  any  rate  in  mod- 
erate quantities,  has  no  effect  on  the  cell.  If,  however,  it  be  formed,  the 
acid  sulphate  is  also  formed.  This  is  soluble  in  water,  and  the  acid  pro- 
duced aftects  the  electromotiye  force.  The  objeijt  of  the  washings  is  to 
dissolve  and  remove  this  acid  sulphate,  Jind  for  this  purpose  the  three 
washings  described  in  the  specification  will  suffice  in  nearly  all  cases. 
If,  however,  much  of  the  turpeth  mineral  be  formed,  it  shows  that  there 
is  a  great  deal  of  tlio  acid  sulphate  present,  and  it  will  then  be  wiser  to 
obtain  a  fresh  sample  of  mercurous  sulphate,  rather  than  to  try  by 
repeated  washings  to  get  rid  of  all  the  acid. 

The  free  mercury  helps  in  the  process  of  removing  the  acid,  for  the 
acid  mercuric  sulphate  ^ttiicks  it,  forming  mercurouo  sulphate. 

Pure  mercurous  sulphate,  when  quite  free  from  acid,  shows  on  repeated 
washing  a  faint  yellow  tinge,  which  is  due  to  the  formation  of  a  basic 
mercurous  salt  distinct  from  the  turpeth  mineral,  or  basic  mercuric  sul- 
phate. The  appearance  of  this  primrose  yellow  tint  may  be  taken  as  an 
indication  that  all  the  acid  has  been  removed ;  the  washing  may  with 
advantage  be  continued  until  this  tint  appears. 

(B)  Filling  the  cell, — After  thoroughly  cleaning  and  drying  the  glass 
vesvsel,  place  it  in  a  hot- water  bath.  Then  pass  through  the  neck  of  the 
vessel  a  thin  glass  tube  re<aching  to  the  bottom  to  serve  for  the  introduc- 
tion of  the  amalgam.  This  tube  should  be  as  large  as  the  glass  vessel 
will  admit.  It  serves  to  i)rotect  the  upper  part  of  the  cell  from  being 
soiled  with  the  amalgam.  To  fill  in  the  amalgam,  a  clean  dropping  tube 
about  10  cm.  long,  drawn  out  to  a  fine  point,  should  be  used.  Its  lower 
end  is  brought  under  the  surface  of  the  amalgam  heated  in  a  porcelain 
dish,  and  some  of  the  amalgam  is  drawn  into  the  tube  by  means  of  the 
rubber  bulb.  The  point  is  then  quickly  cleaned  of  dross  with  filter 
paper  and  is  passed  through  the  wider  tube  to  the  bottom  and  emptied 
by  pressing  the  bulb.  The  point  of  the  tube  must  be  so  fine  that  the 
amalgam  wiU  come  out  only  on  squeezing  the  bulb.  This  process  is 
repeated  until  the  limb  contains  the  desired  quantity  of  the  amalgam. 
The  vessel  is  then  removed  from  the  water  bath.    After  oooling,  the 
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amalgam  must  adhere  to  the  glass  and  must  show  a  clean  surface  with 
a  metallic  luster. 

For  insertion  of  the  mercury,  a  dropping  tube  with  a  long  stem  will 
be  found  convenient.  The  paste  may  be  poured  in  through  a  wide  tube 
reaching  nearly  down  to  the  mercury  and  having  a  funnel-shaped  top. 
If  the  paste  does  not  move  down  freely,  it  may  be  pushed  down  with  a 
small  glass  rod.  The  paste  and  the  amalgam  are  then  both  covered 
with  the  zinc-sulphate  crystals  before  the  concentrated  zinc-sulphate 
solution  is  poured  in.  This  should  be  added  through  a  small  funnel,  so 
as  to  leave  the  neck  of  the  vessel  clean  and  dry. 

For  convenience  and  security  in  handling,  the  cell  may  be  mounted 
in  a  suitable  case,  so  as  to  be  at  all  times  open  to  inspection. 

In  using  the  cell,  sudden  variations  of  temperature  should,  as  far  as 

possible,  be  avoided,  since  the  changes  in  electromotive  force  lag  behind 

those  of  temperature. 

EespectfuUy  submitted. 

Henry  A.  Eowland,  Chairman^ 

Henry  L.  Abbot, 

George  F.  Barker, 

Charles  S.  Hastings, 

Albert  A.  Michelson, 

John  •Tro\vbridge, 

Carl  Barus, 

Committee. 

The  report  containing  the  above  specifications  was  accepted  and 
unanimously  adopted  by  the  Academy. 

It  was  voted  unanimously  that  the  National  Academy  of  Sciences,  in 
accordance  with  section  2  of  the  act  of  Congress  of  July  12,  1894, 
entitled  "An  act  to  define  and  establish  the  units  of  electrical  measui-e," 
does  hereby  prescribe  the  above  specifications  of  details  necessary  for 
the  practical  application  of  the  definitions  of  the  ampere  and  volt 
called  for  by  said  act. 

It  was  also  voted  unanimously  that  these  specifications  be  published 
by  the  sending,  by  the  president,  of  a  copy  of  the  same  to  each  House  of 
Congress  and  to  the  Secretary  of  State,  with  the  request  to  the  latter 
that  they  be  issued  by  the  State  Department;  and,  further,  by  the 
printing  by  the  home  secretary  of  the  Academy  of  a  suitable  number 
of  copies  for  public  distribution. 

No  further  business  was  transacted,  and  the  Academy  adjourned  to 
meet  in  Washington  April  16, 1895. 

ANNUAL  MBETING. 

[Held  in  WMbington  April  16  to  19, 1895.] 

The  session  was  held  in  the  National  Museum,  the  president^  Prof. 
O.  0.  Marshy  presiding. 

The  following  members  were  present  during  the  session:  Abbe, 
Abbot,  Agassiz,  Barker,  Barus,  Billings,  Boss,  Chandler   (C.  F.), 
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Chandler  (B.  C),  Ghitteuden,  Gomstock,  Cope,  Gibbs  ( W.),  Gilbert,  Gill, 
(xoode,  Gould,  Hague,  Hall  (A.),  Hastings,  Hill  (G.  W.),  Marsh,  Menden- 
ball,  Michelsoii,  Mitchell  (S.  W.),  Morse,  Newcomb,  Powell,  Kenisen, 
Kowand,  Walker,  White.    Thirty-two  members  were  present  in  all. 

The  president  made  a  brief  oral  report.  The  home  secretary  sub. 
mitted  the  following  report  for  the  past  year: 

HOME  secretary's  REPORT. 

The  general  work  of  the  past  year  has  gone  on  as  usual.  The  sixth 
volume  of  the  memoirs  of  the  Academy  was  finished  and  distributed 
in  December,  1894.  The  annual  reports  for  1893  and  1894  have  been 
printed  during  the  present  year  and  have  been  sent  to  members.  The 
seventh  volume  of  memoirs  is  now  in  the  hands  of  the  Public  Printer. 
The  contracts  for  the  illustrations  have  been  made  and  the  printing  will 
begin  soon.  The  printing  of  the  memoirs  of  tbe  Academy  and  the 
annual  reports  have  been  ordered  by  act  of  Congress,  so  that  the  former 
delays  will  be  avoided  in  future.  The  manuscript  of  Part  III  of  the 
Proceedings  of  the  Academy  has  been  prepared  and  is  ready  for  print- 
ing. This  part  will  complete  the  first  volume  and  brings  the  account 
of  the  Academy  up  to  1895.  The  Academy  is  much  indebted  to  the 
Smithsonian  Institution  for  the  storage  of  its  books  and  for  sending 
out  its  publications.  As  the  Institution  needed  the  rooms  occupied  by 
the  Acmlemy,  it  was  necessary  to  remove  the  books  and  records,  and  a 
division  of  books  was  made  according  to  countries.  The  books  are 
now  packed  away  in  49  boxes,  which  are  marked  on  the  outside  with 
the  names  of  the  countries  sending  the  books. 

The  report  of  the  treasurer  wivs  presented,  and  here  follows* 

TREASURER'S  REPORT. 

Washington,  D.  C.,  April  I6j  1895. 

To  the  President  National  Academy  op  Sciences. 

Sir:  1  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  16,  1895: 

Tn.^»^  '  General  '     Baobe         Watson    I    Draper    '     Smith         GiMm 

^**'^"*^*  ,    fund.    I     fund.  f^uid.      ■      fond.  fund-  fuad. 


Balance  frtun  Apr.  17.  18M |t510.50  ;  13,818.89  !        $905.77  .  $1,357.06     |3,0SL18 

Inreated  intHtme a 500. 00  i i     ^SJ^l '.     «596.57 


fa  1.500. 1 
I  682S.I 
1  «500.l 
(d  1.000. 1 


OOJ 

Intereel  rvoeired.  18M-«5 18.26!    3.749. 7«        1.132.0)       383.20'        444.49  1      flSaLtt 

Received  fWkm  member*' daee 410.00 


ToUltoaec«mntft»r 1.448.8S      «,Stt.f5        S« 564. 82  I    1.720.25^    3>0C15  133198 


•  IHatrkt  of  Colawbia 3.95  pwc«Dt  boMU.         tCouuim  Chib bonds. 
4Karti»bawltian«9p«irceat.  d  Walter  Ioob.  5|  per 

•  Wabb  loaa,  5  par  oanU 
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Income. 


DitbnrMd  in  1894-05. . . . 

Invested  income  1894-95 

Balance : 

Cash 


Bonds  and  Imins 


Total  acconnted  for 

Available  balance  less  obligations. 


General 
fund. 


$538.86 


409.90 
0  500.00 


1, 448. 85 


409.90 


Bache 
fund. 


$2,248.48 


4. 320. 17 


6,568.65 


3, 120. 17 


Watson 
fund. 


$680.24 

a400.00 
6200.00 


447.75 
d  1,500. 00] 
0826.831 
/500.00( 
A  1,000. 00] 


5.554.82 


447.75 


Draper 
faud. 


$17.53 
a  600. 00 
e400 
&300 


.  90 

.00) 

.ooS 
.ooj 


402.72 


1, 720. 25 


402.72 


Smith 
fund. 


$2, 900. 50 


456.08 


f^  596. 57 


3, 062. 15 


456.08 


Gibbs 
fund. 


$133.66 


133.66 


aM.  F.  Morris  loan,  5  per  cent. 

b  D.  C.  Wbarton  Smith  loan,  5  per  cent. 

e  Simpson  loan,  5  per  cent. 

d  District  of  Columbia  3.65  percent  bonds. 


e  Eamshaw  loan.  0  per  cent. 

/CosmoH  ('lub  bQua,  sK^nd  series,  5  -pcT  cent. 

a  Webb  loan,  5  per  cent. 

A  Walter  loan,  5^  per  cent 


Statement  of  investmentSj  showing  the  proportion  belonging  to  each  fund. 


Investments. 

Rate. 

General 
fund. 

Bache 
fund. 

Watson 
fund. 

Draper 
fund. 

Smith 
fund. 

Gibbs 
fund. 

CAPITAL  FUND. 

Oubant loan 

Peret. 
5 

5 
6 
5 
5 
5 
5 

5 
6 
5 
5 

? 

6 
5 
5 
5 
5 

$9,096.00 

$1,344.00 

.•iOO.OO 
1.000.00 
3,920.00 

$1,560.00 

Cosmos  Club  bonds,  first 
series 

Ginesi  loan 

DnnloD  loan 

8.530.00 

10, 000. 00 

4. 596. 00 

5.000.00 

4,550.00 

Holtzman  loan 

Williamson  and  Kimmell . . 

670.83 

1,560.00 

$2, 673. 17 

Mockbw  IrtSD 

Cosmos  Club  bonds,  second 
series 

500.00 
173.17 

Earnshaw  loan 

LfOwenthal  loan 

3.000.00 
1.403.43 
1,272.37 
600.00 
4,000.00 
2,000.00 
1.500.00 

Webb  loan 

Walter  loan 

558.88 

$6. 603. 75 

565.00 

Simnson  loan ,. 

Stevens  loan 

Ne wlands  (trustee)  loan . 

D.  C.  Wharton  Smith  loan  . . 

Harvey  loan 

5,000.00 
5.000.00 

Willougbby  loan 

Total 

50,997.80 

18, 666. 88  1    6. 603.  75 

8.235.00 

2. 673. 17 

^ 

IirVESTED  INCOME. 

I>istrict  of  Columbia  bonds. 

3.65 
6 

5 
5 

I' 

5 
5 

$500.00 

1,500.00 
826.83 

500.00 

Eamshaw  loan 

Cosmos  Club  bonds,  first 
series 

Webb  loan 

596.57 

Walter  loan 

1,000.00 
400.00 

Hrf orris   lOftFI -    -  --  r  --■.  T    . , . . . 

600.00 
400.00 
300.00 

SimpsnTi  loan  ,          

D.  Cf.  Wharton  Smith  loan. . 

200.00 

Total 

500.00 

4,426.83 

1, 300. 00 

596.57 

Total  capital  fund $87,176.60 

Total  invested  income 6, 823. 40 


Aggregate 94.000.00 


1(5 
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Conk  halanvvH  remaining  on  hand  ai  examination  of  treaaurer^a  accounts  Apinl  17,  1895. 
\ 


Fiuds. 


CAPITAL. 


0<Mn»ral  fund 

liut'ho  fiiiul 

Watson  fund 

I)r:i]MT  funil 

J.  Lawrrnro  Smith  fund 
"NVolcott  ( abbs  fund 


Income 
from  in- 
vestments, 
etc. 


$409.09 

4, 320. 17 

447.75 

402.72 

456.08 


Total. 


INVB8TBD  INCOMB. 


Gononil  fund.  District  of  Columbia  bonds,  3.65. 
WatHon  fund : 

Dist  rict  of  (^dunibin  bonds,  3.65 

KurnMha  w 

Copiiion  (Hub 

Wallrr 

Morris 

Wluirton  Smith 

Drai)orfund: 

Morris 

Sini]mon 

Wharton  Smith 

Smith  fund  (Webb) 


6.036.71 


500.00 

1,500.00 

826.83 

1,000.00 

1,000.00 

400.00 

200.00 

600.00 
400.00 
300.00 
596.57 


The  cost  of  renewal  of  the  treasurer's  bond  for  the  year  ending  June 
30, 1S05,  namely,  $100,  has  been  distributed  pro  rata  to  the  several 
funds  of  the  Academy,  as  in  the  year  preceding. 
Very  respectfully,  your  obedient  servant, 

J.  S.  Billings, 
Treasurer  Natwnal  Academy  of  Sciences. 
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Li$t  of  securities  found  in  the  box  of  the  National  Academy  of  Sciences ,  Washington  Safe 

Deposit  Company,  April  15, 1896. 

Land  warrant,  No.  62749,  for  160  acres  of  land,  soutbeast  quarter  section  11,  town- 
ship 34,  range  23,  Booneville,  Mo.  (This  deed  has  not  yet  been  transferred  to 
the  name  of  the  Academy.) 

Will  of  the  late  John  L.  Le  Conte. 

Deed  of  trust,  Mary  Ann  Palmer  Draper,  giving  $6,000  to  the  Academy  as  a  special 
fund. 

Deed  of  trust,  Mrs.  Sarah  Julia  Smith,  giving  $8,000  to  the  Academy  as  a  special  fund. 

An  agreement  with  the  Pennsylvania  Company  for  insurance  on  lives  and  granting 
annuities,  as  to  the  final  disposition  of  the  ''Joseph  Henrj^"  fund,  $40,000. 

District  of  Columbia  3.65  bonds:  No.  3435,  $1,000;  No.  3436,  $1,000~$2,000. 

Cosmos  Club  bonds,  first  series,  Nos.  141  to  145,  at  $100,  $500;  Nos.  75  to  79,  at  $100, 
$500;  second  scries.  No.  260,  $500. 

Certificate  of  Riggs  &  Co.,  bankers,  that  they  hold  on  deposit  for  collection,  notes 
amounting  to  $88,500. 

Guarantee  bond,  treasurer  National  Academy  of  Sciences,  and  renewal. 

REPORT   OF   THE  COMMITTEE   ON  SECURITIES. 

Washington,  April  15y  1895. 

Sir  :  The  committee  appointed  by  you  to  examine  the  securities  of 
the  Academy  held  by  the  treasurer,  Dr.  J.  S.  Billings,  have  this  day 
performed  this  duty  and  have  signed  duplicate  reports,  one  of  which  is 
in  the  hands  of  the  treasurer  and  the  other  is  submitted  herewith,  show- 
ing what  securities  we  find  in  the  box  of  the  National  Academy  of 
Sciences  at  the  office  of  the  Washington  Safe  Deposit  Company. 
Very  respectfully,  yours, 

Cleveland  Abbe, 
Chairman  of  the  Committee. 

The  President  of  the  National  Academy  of  Sciences. 
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Washington,  D.  C,  April  16, 1895. 

The  investments,  etc.,  from  the  income  of  the  Draper  fund  during 
the  year  1894-95  amount  to  $1,317.53,  less  $10.38  "accrued  interest," 
which  will  be  returned  upon  the  first  payment  of  interest  on  notes; 
$1,307.15. 

Washington,  D.  C,  April  17^  1895. 

The  committee  appointed  to  examine  the  report  of  the  treasurer 
respectfully  report  that  they  have  performed  this  duty,  and  they  hereby 
certify  that  the  statements  of  expenditures,  receipts,  and  balances  cor- 
respond to  the  vouchers,  books,  and  accounts  of  the  treasurer,  and  are 
found  correct. 

Ira  Eemsen. 

Theo.  Giul. 

G.  W.  Hill. 

PAPERS  READ  AT  THE  ANNUAL  MEETING. 

On  Soil  Bacteria.    M,  P.  Baveuel. 

On  the  Composition  of  Expired  Air  and  its  Efifect  upon  Animal 
Life.    J.  S.  Billings. 

Notes  on  the  Florida  Reef.    A.  Agassiz. 

On  the  Secular  Motion  of  a  Free  Magnetic  Needle.    L.  A.  Bauer. 

On  Colour  Relations  of  Atoms,  Ions,  and  Molecules.    M.  Carey  Lea. 

The  Progress  of  the  Publications  on  the  Expedition  of  1891  of  the 
United  States  Fish  Commission  Steamer  Albatross j  Lieut.  Commander 
Z.  L.  Tanner,  commanding.    A.  Agassiz. 

On  Some  Variations  of  the  Genus  Eucope.  A.  Agassiz  and  W. 
M.  Woodworth. 

Mechanical  Interpretation  of  the  Variations  of  Latitude.  R.  S. 
Woodward. 

Biographical  Memoirs  of  Lewis  M.  Rutherford.    B.  A.  Gould. 

•  On  a  New  Determination  of  the  Nutation  Constant  and  Some  Allied 
Topics.    S.  C.  Chandler. 

*  A  Linkage  Showing  the  Laws  of  the  Refraction  of  Light.  A.  M. 
Mayer. 

Systematic  Catalogue  of  European  Fishes.    T.  Gill. 

The  Extinct  Cetacea  of  North  America.    E.  D.  Cope. 

On  the  Application  of  a  Percentage  Method  in  the  Study  of  the 
Distribution  of  Oceanic  Fishes:  A.  Definition  of  Eleven  Faunas  and 
Two  Subfaunas  of  Deep-Sea  Fishes;  B.  The  Relationship  and  Origin  of 
the  Carribeo- Mexican  and  Mediterranean  Subfaunas.    G.  Brown  Goode. 

On  the  Two  Isomeric  Chlorides  of  Ortho-Sulpho- Benzoic  Acid.  Ira 
Remsen. 

On  Some  Compounds  Containing  Two  Halogen  Atoms  in  Combina- 
tion with  Nitrogen.    Ira  Remsen. 

Relation  of  Jupiter's  Orbit  to  the  Mean  Plane  of  Four  Hundred  and 
One  Minor  Planet  Orbits.    H.  A.  Newton. 
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Orbit  of  Miss  Mitchell's  Comet,  1847,  YL    H.  A.  Newton. 

The  papers  marked  with  an  asterisk  (•)  were  read  by  title  only. 

ELECTIONS. 

The  terms  of  office  of  the  president  and  home  secretary  of  the  Acad- 
emy having  expired,  the  Academy  proceeded  to  the  election  of  officers 
to  fill  the  vacancies.  Mr.  Marsh  declined  to  be  a  candidate  for  reelec- 
tion. Mr.  Wolcott  Gibbs  was  then  elected  president,  and  Mr.  Asaph 
Hall  home  secretary. 

The  office  of  foreign  secretary  becoming  vacant  in  consequence  of 
the  election  of  Mr.  Gibbs  as  president,  Mr.  A.  Agassiz  was  elected. 
The  following-named  six  additional  members  of  the  council  were  then 
elected:  Messrs.  Marsh,  Remsen,  Newcomb,Goodale, Gould, and  Brush. 

Tlie  following  resolution  was  then  i)assed  by  a  unanimous  vote: 

"  That  the  thanks  of  the  Academy  be  tendered  to  the  retiring  presi- 
dent for  the  zeal  and  abihty  with  which  he  has  administered  in  suc- 
cession the  offices  of  vice-president  and  president  of  the  Academy 
during  a  period  of  seventeen  years." 

The  Academy,  without  a  formal  vote,  acquiesced  in  the  opinion  of  the 
council  that  the  present  officers  should  retain  office  until  the  end  of  the 
session  at  which  the  election  of  their  successors  occurs.  The  incoming 
and  retiring  presidents  made  brief  addresses. 

ELECTION  OF  NEW  MEMBERS. 

Four  new  members  of  the  Academy  were  elected  at  this  session  with 
the  usual  form.  They  were  William  H.  Welsh,  William  L.  Elkin, 
Charles  S.  Sargent,  and  Charles  O.  Whitman. 

Three  foreign  associates  were  also  elected,  namely,  Kudolph  Leuck- 
art,  Julius  von  Sachs,  and  Soph  us  Lie. 

As  it  has  not  been  the  custom  of  the  president  of  the  Academy  to  be 
a  member  of  any  of  the  standing  committees,  the  president,  after  con- 
sultation with  the  president-elect,  made  the  following  appointments: 
Mr.  Michelson  to  be  a  member  of  the  committee  on  weights  and  meas. 
ures;  Mr.  Trowbridge  to  be  a  member  of  the  committee  on  the  Henry 
Draper  fund;  Mr.  S.  W.  Johnson  to  be  a  member  of  the  committee  on 
the  J.  Lawrence  Smith  fund;  Mr.  Agassiz  to  be  a  member  of  the  com- 
mittee on  the  election  of  foreign  associates,  and  Mr.  S.  Weir  Mitchell 
to  be  a  member  of  the  last-named  committee  in  place  of  Mr.  Dana, 
deceased. 

During  the  year  the  Acailemy  lost  by  death  Mr.  James  D.  Dana  and 
Mr.  James  E.  Oliver,  members,  and  Mr.  Huxley,  Mr.  Cayley,  and  Mr. 
Pasteur,  foreign  associates. 

The  president  apx>ointed  Mr.  E.  S.  Dana  to  prepare  a  biographical 
notice  of  Mr.  James  D.  Dana,  and  Mr.  G.  W.  Hill  to  prepare  a  notice  of 
Mr.  James  E.  Oliver. 
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AMENDMENT  TO  THE  CONSTITUTION. 

!    The  fallowing  amendment  to  the  constitution  was  passed  at  this 
session,  and  forms  Article  lY,  section  10: 

"  Whenever  a  membei  has  not  paid  his  dues  for  four  successive  years, 
the  treasurer  shall  report  the  fact  to  the  council,  which  may  report  the 
case  to  the  Academy  with  the  recommendation  that  the  person  thus  in 
arrears  be  declared  to  have  forfeited  his  membership.  If  this  recom- 
mendation be  approved  by  two-thirds  of  the  members  present,  the  said 
person  shall  be  no  longer  a  member  of  the  Academy,  and  his  name 
shall  be  dropped  from  the  roll." 

REPORTS  FROM  TRUST  FUNDS. 

Mr.  W.  Gibbs  reported  that  during  the  year  1895  the  following 
appropriations  were  made  from  the  Bache  fund :  An  appropriation  of 
$1*200  to  Dr.  J.  S.  Billings  to  carry  on  investigations  of  the  conditions 
affectingthevariability  of  bacteria;  an  appropriation  of  $1,000  to  Henry 
A.  Eowland  to  carry  on  his  investigation  of  solar  and  metallic  spectra. 

Report  of  the  trustees  of  the  Watson  fund  on  the  award  of  the  Watson 

medal  to  Mr,  8,  C,  Chandler, 

On  the  recommendation  of  the  board  of  trustees  of  the  Watson  fund 
the  Academy  last  year  unanimously  awarded  the  Watson  medal  to 
Seth  C.  Chandler,  of  Cambridge,  Ma^s.,  for  his  investigations  relative 
to  variable  stars,  for  his  discovery  of  the  period  of  variation  of  terres- 
trial latitudes,  and  for  his  researches  on  the  laws  of  that  variation. 
It  is  the  pleasant  duty  of  the  trustees  to  set  forth  the  grounds  on  which 
this  award  was  recommended. 

It  is  a  well-known  result  of  the  laws  of  dynamics  relating  to  the  rota- 
tion of  a  rigid  body — as  the  earth  is  assumed  to  be — upon  its  axis  that 
the  pole  of  the  earth  may  be  determined  in  two  ways.  Our  globe  being 
a  spheroid  flattened  at  the  poles  and  protuberant  at  the  equator  has  a 
certain  axis  passing  between  the  points  of  greatest  flattening.  This 
axis  has  no  direct  connection  with  the  rotation  of  the  earth ;  it  would 
exist  if  the  latter,  retaining  its  present  form,  did  not  rotate  at  all.  It 
is  called  the  axis  of  figure,  being  determined  altogether  by  the  shape  of 
the  earth. 

But  the  earth  has  also  an  axis  around  which  it  rotates.  Now,  assum- 
ing the  earth  to  be  a  rigid  solid,  there  is  no  necessity  that  the  axis  of 
rotation  should  correspond  with  that  of  the  axis  of  figure  just  described. 
We  could  take  a  solid  body,  pass  an  axis  through  it  in  any  direction, 
and  make  it  rotate  on  that  axis. 

It  was  shown  by  Euler  more  than  a  century  ago  that  if  a  solid  body 
rotated  on  an  axis  different  from  that  of  figure  the  position  of  the  axis 
of  rotation  in  the  body  would  be  subject  to  a  slow  change,  consisting 
in  a  constant  revolution  round  the  axis  of  figure.  Were  this  body  the 
earth  the  latitude  of  a  place  as  determined  by  astronomical  observa- 
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tion  would  change  in  the  same  way.  The  time  of  one  revolation  of  the 
pole  would  depend  upon  the  figure  of  the  earth.  The  flattening  of  the 
earth  is  such  that  were  it  a  perfectly  rigid  body  the  time  of  revolution 
would  be  about  305 days;  that  is  to  say,  the  North  Pole  would  make  its 
circuit  in  a  period  of  305  days. 

There  being  no  necessity  that  the  two  i>oles  should  coincide,  the 
question  was  naturally  raised  whether  perhaps  there  might  not  actually 
be  such  a  difference  of  the  two  jwles  and  in  consequence  a  change  of 
latitude  of  every  place  on  the  earth's  surface  having  a  period  of  305 
days. 

The  first  to  investigate  this  question  with  all  the  refinement  of 
modern  astronomy  was  0.  A.  F.  Peters,  who,  half  a  century  ago,  was 
an  assistant  at  the  Pulkowa  Observatory.  In  his  classic  paper  on  the 
parallax  of  the  fixed  stars  one  section  is  devoted  to  the  (juestion  of  the 
variability  of  the  latitude  in  a  period  of  304  days,  which,  ac(;ordiug  to 
the  then  accepted  value  of  the  flattening  of  the  earth,  would  be  the  time 
of  a  revolution  of  the  poles.  He  found  a  coeflicient  of  0.070  ",  with  a 
probable  error  of  0.017  ".  This  result  was  so  extremely  minute  that 
it  might  have  arisen  from  unavoidable  sources  of  error,  and  the  con- 
clusion therefore  reached  was  tlijit  if  there  was  any  such  separation 
of  the  two  poles  it  was  too  small  to  be  certainly  detected  by  the  most 
refined  observations. 

In  1862  our  late  fellow-member,  Professor  Hubbard,  of  the  Kaval 
Observatory,  commenced  a  series  of  observations  with  the  prime  ver- 
tical transit  of  that  institution  which  would  be  available  for  the  same 
research.  They  were  interrupted  after  a  little  more  than  a  year  by  his 
untimely  death,  but  were  continued  four  years  longer  by  his  successor. 
The  result  was  the  same  as  that  reached  by  Peters  and  Nyr^n ;  no 
change  during  a  period  of  305  days  could  be  detected. 

In  1873  the  question  was  investigated  by  Nyr^n  in  connection  with 
a  longer  series  of  observations  on  the  latitude  of  the  Pulkowa  Observa- 
tory. The  results  were  somewhat  discordant  and  the  only  conclusion 
that  could  be  drawn  from  them  was  that  the  variation  could  not  be 
certainly  detected  by  these  most  refined  observations. 

Ten  years  later  Nyren  repeated  the  determination  in  connection  with 
his  observations  for  the  determination  of  the  constant  of  aberration. 
These  observations,  made  with  the  prime  vertical  transit,  were  carried 
through  with  the  minutest  attention  and  the  utmost  care  to  avoid 
every  conceivable  source  of  error.  Curious  discordances  were  never- 
theless found  in  the  results  for  the  constant  of  aberration.  In  1885 
Kiistner  showed  that  they  could  be  accounted  for  by  supposing  a 
change  going  on  in  the  latitude.  But  nothing  could  be  inferred 
respecting  the  law  or  the  cause  of  the  change. 

As  a  result  of  these  investigations  the  coincidence  of  the  earth's  axes 
of  rotation  and  of  figure  has  until  within  a  very  few  years  been  assumed 
by  astronomers  as  a  practically  established  fact,  and  all  their  methods 
of  observation  have  rested  upon  the  idea  of  absolute  coincidence.    This 
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confidence  has  not  been  disturbed  until  within  a  few  years,  when  the 
question  has  been  reoi>ened.  But  it  has  now  apparently  been  settled 
upon  a  new  and  firmly  established  basis. 

Br.  Chandler's  work  upon  this  subject  began  with  observations  made 
by  him  in  1884-85,  using  a  novel  form  of  astronomical  instroment  of 
his  own  invention.  These  observations,  continued  uninterruptedly  for 
thirteen  months,  revealed  a  progressive  change  of  a  pronounced  period- 
ical character  in  the  instrumental  values  of  the  latitude.  In  publishing 
these  results  in  1885  he  announced  his  intention  to  continue  the  research 
throughout  the  remainder  of  that  year.  Yet  circumstances  prevented 
him  from  carrying  out  this  intention  at  that  time,  and  he  did  not  resume 
his  examination  of  the  subject  until  six  years  later.  Meanwhile  Dr. 
Kiistner,  at  the  Observatory  of  Berlin,  in  1888,  published  a  memoir  on 
the  Constant  of  Aberration  as  deduced  by  him  from  a  series  of  observa- 
tions also  made  in  1884-85,  simultaneously  with  Chandler's  series,  which 
brought  to  light  anomalies  of  an  entirely  analogous  character. 

Kiistner's  series  was  not  continuous  enough  to  show  the  periodic 
nature  of  the  phenomenon;  but,  by  an  exhaustive  examination  of  the 
possible'subjective  sources  of  error,  he  clearly  demonstrated  that  it  was 
no  longer  permissible  to  retain  the  hypothesis  of  an  invariable  position 
of  the  pole,  and  he  recommended  that  properly  organized  observations 
at  various  places  be  instituted  to  settle  the  question  definitely.  It  was 
doubtless  this  work  of  Kiistner's  which  compelled  the  attention  of 
astronomers  to  the  subject.  As  a  result,  by  the  cooi>eration  of  three 
German  observatories  under  the  auspices  of  the  International  Geodetic 
Association,  and  the  independent  action  of  that  at  Pulkowa,  the  fact 
of  the  variability  of  terrestrial  latitudes  was  placed  beyond  question, 
and,  by  a  corresponding  series  made  at  the  Sandwich  Islands,  the 
further  fact  was  established  that  the  variable  element  is  the  position 
of  the  axis  of  rotation  with  respect  to  the  earth's  body,  and  not  its 
position  in  space. 

It  was  just  before  this  point  that  a  renewal  of  Chandler's  connection 
with  the  problem  began.  The  results  are  published  in  a  series  of 
eighteen  papers  in  the  Astronomical  Journal  (1891-1894),  exclusive  of  a 
series  of  five  papers  upon  a  topic  closely  related  thereto  and  involving 
it,  viz,  the  aberration-constant,  which  will  be  separately  si)oken  of 
later.  The  keynote  of  these  investigations,  and  the  undoubted  cause 
of  tht?  success  which  has  attended  them,  lies  in  the  fact  that  at  the 
outset  he  first  recognized  the  necessity  of  deliberately  disregarding 
all  teachings  of  the  adopted  theory  which  had  misled  previous  inves- 
tigators, and  of  examining  the  facts  by  a  purely  inductive  {>rocess, 
taking  nothing  for  granted,  and  basing  all  conclusions  strictly  upon 
the  observations  themselves. 

It  is  impossible  to  give  here  more  than  a  bare  statement  of  the 
principal  results  thus  established,  which  we  arrange  in  their  natural 
order,  and  not  in  the  historical  order  of  their  derivation : 

1.  The  phenomenon  is  not  a  local  or  a  regional,  but  a  terrestrial 
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one;  also  it  is  a  displacement  of  the  earth's  axial  rotation  with  reference 
to  the  principal  axis  of  inertia,  and  not  of  the  direction  of  the  former  in 
space. 

2.  The  axis  of  rotation,  although  fixed  as  regards  its  direction  in 
space,  performs  a  relative  revolution  about  that  of  inertia  in  a  period 
of  428  days.  This  motion  is  circular,  with  an  average  radius  of  about 
14  feet,  and  its  direction  is  from  west  to  east. 

3.  Simultaneously  with  the  above  motion,  the  actual  position  of  the 
principal  axis  of  inertia  on  the  earth's  surface  is  in  motion  about  a 
mean  position,  in  a  period  of  a  year.  Its  direction  is  also  from  west  to 
east,  but  is  in  an  ellipse  three  or  four  times  as  long  as  broad,  the  major 
and  minor  axes  being  about  25  feet  and  8  feet,  respectively.  The  major 
axis  is  inclined  at  present  by  about  45^  to  the  Greenwich  meridian. 
The  motion  is  central,  obeying  the  law  of  proportionality  of  times 
to  areas  described  by  the  radius  vector  about  the  center  of  the 
ellipse. 

4.  Both  the  radius  and  [>eriod  in  the  circular  428-days'  revolution 
are  systematically  variable,  the  former  between  about  8  feet  and  18 
feety  the  latter  between  423  and  434  days,  in  a  long  period  of  appar- 
ently about  sixty-six  years.  In  this  inequality  of  motion  the  average 
angular  velocity  is  attained  when  the  size  of  the  circle  is  least  or 
greatest,  and  is  least  or  greatest  when  the  circle  has  its  mean  dimensions. 

5.  Similarly  there  are  simultaneous  changes  in  the  apparent  dimen- 
sions and  velocity  in  the  annual  period  which  are  complementary  in 
their  character  to  those  in  the  428-days'  revolution;  but  whether  they 
are  the  result  of  real  changes  in  the  form  and  dimensions  of  the  ellipse, 
or  the  effect  of  an  apsidal  motion  of  long  period,  can  not  at  present  be 
determined  from  the  observations  available.  All  that  can  be  said  is 
that  observations  during  five  years  show  that  the  line  of  apsides  is 
either  fixed  or,  if  variable,  revolving  only  at  a  very  slow  rate. 

6.  Beside  these  two  motions  of  relatively  short  period,  there  is  dis- 
tinct evidence  of  a  third  motion  of  rotation  in  a  much  longer  term, 
probably  not  far  from  twelve  years,  with  a  radius  of  10  or  15  feet, 
which  reconciles  similar  indications  of  slow  changes  which  had  been 
pointed  out  by  other  investigators.* 

The  results  thus  established  are  the  outcome  of  the  examination  of 
an  immense  number  of  observations,  covering  the  whole  interval  since 
the  era  of  refined  practical  astronomy  began,  and  in  fact  practically 
exhaust  the  materials  which  may  be  drawn  for  this  purpose  from  exist- 
ing astronomical  annals.  The  endeavor  to  make  the  discussion  exhaust- 
ive in  this  respect  made  it  necessary  to  completely  reduce,  from  the 
original  instrumental  readings,  extensive  older  series  of  observations. 

It  has,  incidentally  for  example,  rescued  from  almost  complete  obliv- 
ion the  series  of  Pond,  1825-1830,  and  shown  that  work  to  be  of  a  char- 
acter which  will  compare  favorably  with  the  most  refined  observations 
made  with  the  meridian  instruments  of  the  present  day. 


*  A.  J^  xii,  178;  ziii,  36^  36. 
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'  Intimately  connected  with  the  work  on  the  variation  of  latitude  are 
five  additional  papers  containing  a  redetermination  of  the  valae  of  the 
aberration-constant  from  eight  different  series  of  observations  at  the 
Pulkowa  Observatory,  with  the  prime  vertical  transit  and  the  verti- 
cal circle.  The  correct  value  of  this  fundamental  element  is  one  of  the 
most  important  questions  occupying  the  astronomy  of  the  day. 

VARIABLE  STARS. 

The  subject  of  variable  stars  was  erected  into  a  distinct  branch  of 
astronomical  science  by  Argelander,  beginning  in  1843,  and  occupied  a 
large  share  of  his  activity  and  interest  during  a  score  of  years.  His 
classical  labors  were  succeeded  or  overlapped  by  those  of  Schonfeld, 
who  assumed  the  principal  charge  of  the  subject  for  another  score  of 
years,  when  his  devotion  to  his  great  work  of  the  Southern  Durch- 
musternng,  and  later  his  failing  health,  left  opportunity  for  other  hands 
t-o  take  up  and  continue  the  work  where  they  had  left  it. 

Since  the  issue  of  Schonfeld's  Second  Catalogue  the  number  of  known 
variables  has  n)ore  than  doubled,  while  the  fund  of  observations  per- 
taining to  them  has  vastly  increjised.  Chandler's  work  in  this  direc- 
tion, besides  the  incidental  work  of  observation  and  discovery  which 
he  has  contributed  to  it,  has  involved  the  collection  of  all  the  data  in 
astronomical  history,  their  discussion,  and  the  formulation  of  the  ele- 
ments of  their  light  variations  into  numerical  laws.  The  catalogues  of 
1888  and  1893,  while  tilling  a  very  moderate  number  of  pages  of  print^ 
are  a  crystallization  of  all  the  known  facts.  Especially  may  be  men- 
tioned the  investigations  of  the  inequalities  in  the  periods  of  these 
bodies.  While  the  number  of  these  inequalities  known  in  Schonfeld's 
time  amounted  to  only  about  half  a  dozen,  Chandler  has  detected 
their  existence  in  about  eighty  other  stars  and  has  deduced  the  numer- 
ical laws  in  about  fifty  of  them.  This  will  indicate,  in  one  direction 
only,  how  the  labor  of  caring  for  these  objects  is  increasing. 

It  would  be  unjust  if,  while  alluding  to  these  important  researches^ 
no  mention  were  made  of  Mr.  Chandler's  ingenious  and  successful 
device  of  a  new  form  of  instrument  for  making  that  class  of  measure- 
ments of  position  which  had  previously  been  made  by  meridian  instru- 
ments alone.  Both  the  instrument  and  the  method  were  novel.  In  the 
former,  instead  of  a  motion  of  rotation  determined  mechanically  by 
the  pivots  of  a  horizontal  axis,  there  was  substituted  one  about  a  ver- 
tical axis  determined  by  gravitative  action  of  an  instrument  resting  in 
mercury. 

As  to  method,  inst-ead  of  a  vertical  plane  passing  through  the  pole, 
which  is  the  fundamental  plane  of  reference  for  meridian  instruments, 
there  Avas  substituted  a  horizontal  circle.  The  yalue  possessed  by  such 
an  entirely  different  method  consists  in  substituting  a  totally  different 
6ort  of  observation,  and  hence  a  different  set  of  the  systematic  errors 
tK)  which  all  observations  are  liable;  so  that  the  combined  results  of 
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the  two  methods  are  likely  to  be  freer  from  them  than  those  obtained 
by  an  adherence  to  a  single  system  of  observation. 

In  a  memoir  of  222  pages  Dr.  Chandler  dovelopes  the  theory  of  the 
instrument  and  method  matheniati(;ally,  and  gives  the  resnlt  of  its 
practical  use  in  observations  made  with  it  for  a  year,  and  directed  to 
various  astronomical  problems. 

Although  not  mentioned  as  forming  any  part  of  the  grounds  for  the 
award  of  this  medal,  Dr.  Chandler's  important  labors  for  many  years 
ux)on  cometary  orbits  are  well  known  to  astronomers.  Casual  mention 
may  be  especially  made  of  his  computations  relative  to  the  principal 
component  of  1S89  V  and  the  action  of  Jupiter  in  18SC  upon  it,  which 
led  to  a  comi>lete  transformation  of  its  orbit;  also  to  the  definite  deter- 
mination of  the  relative  orbits  of  the  several  coini)onents  into  which 
this  comet  became  separated  in  consequence  of  that  disturbance. 

The  trustees  of  the  Watson  fund  feel  that  this  brilliant  series  of 
investigations  is  preeminently  deserving  of  the  higtiest  recogniticm 
which  can  be  given  by  the  National  A(jademy,  and  have  therefore  not 
hesitated  in  recommending  the  award  of  the  medal  to  Dr.  Chandler. 

S.  Newcomb. 
B.  A.  Gould. 
A.  Hall. 

Report  of  the  Committee  on  the  Barnard  Medal  to  the  National  Academy 

of  Sciences, 

Your  committee  has  held  several  conferences  and  has  agreed  unani- 
mously ui)on  the  name  to  be  presented  to  the  National  Academy  for 
the  award  of  the  Barnard  medal.  The  language  of  the  bequest  is  very 
precise,  and  the  committee  has  endeavored  to  comply  specifically  with 
its  conditions. 

The  restrictions  are  contained  in  the  following  paragraph  of  Dr.  Bar- 
nard's will : 

To  such  person,  whether  a  citizen  of  the  United  States  or  of  any  other  country,  as 
shall,  within  the  live  years  next  precetling,  have  made  such  discovery  in  ])hyHical  or 
astronomical  science,  or  such  novel  application  of  science  to  ])urpo809  heneficial  to 
the  human  race,  as,  in  the  j  udgment  of  the  National  Academy  of  Sciences  of  the  United 
States,  shall  be  esteemed  most  worthy  of  such  honor. 

The  committee  was  constrained  to  limit  its  consideration  to  work 
which  either  resulted  in  discovery,  as  distinguished  from  work,  which, 
however  comprehensive,  novel,  and  brilliant,  has  not  resulted  in  actual 
discovery,  but  in  the  invention  and  application  of  new  apparatus  or 
methods  of  investigation ;  or  to  some  "  novel  application  of  science  to 
I)urposes  beneficial  to  the  human  race.'^ 

Acting  ui>on  all  the  suggestions  received  from  members  of  the 
Academy  and  such  other  information  as  the  members  of  the  committee 
c(mld  secure,  and  acting  in  strict  conformity  to  the  specific  conditions 
of  the  bequest,  the  committee  herewith  unanimously  presents  the  name 
of  Lord  Eayleigh  for  the  first  award  of  the  Barnard  medal  for  his  bril- 
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liant  discovery  of  argon,  which  illustrates  so  completely  the  value  of 
exact  scientific  methods  in  tlie  investigation  of  the  physical  properties 
of  matter.    A  copy  of  the  bequest  is  attached  to  the  report. 

0.  F.  Chandler,  Chairman. 

Lewis  Boss. 

c.  b.  comstook. 

E,  S.  Dana. 

G.  Brown  Goode. 

Washington,  1).  C,  April  18^  1895. 

EXTRACT  FROM  THE  T77ILL  OF  THE  LATE  DR.  F.  A.  P.  BARNARD. 

But  of  the  income  from  this  said  fund  I  desire  that  so  much  as 
may  be  necessary  shall  be  applied  in  the  manner  following:  The 
trustees  of  Columbia  College  shall  cause  to  be  struck,  with  suitable 
devices,  a  medal  of  gold,  nine-tenths  fine,  of  the  bullion  value  of  not 
less  than  Jj2()0,  to  be  styled  '*The  Barnard  medal  for  meritorious 
service  to  science,"  and  shall  publicly  announce  that  a  copy  of  the  same 
will  be  awarded  at  the  close  of  every  quiu(|uenuial  period,  dating  from 
the  probate  of  this  my  last  will  and  testauient,  to  such  i)erson,  whether 
a  citizen  of  the  United  States  or  of  any  other  country,  as  shall  within 
the  five  years  next  preceding  have  made  such  discovery  in  physical  or 
astronomical  science  or  such  novel  application  of  science  to  purposes 
beneficial  to  the  human  race  as  in  the  judgment  of  the  National  Acad- 
emy of  Sciences  of  the  United  States  shall  be  esteemed  most  worthy 
of  such  honor.  And  I  make  it  my  request  that  the  said  National 
Academy  of  Sciences  shall  charge  itself  with  the  duty  of  declaring  to 
the  trustees  of  Columbia  Gollege  aforesaid,  at  the  close  of  every  term 
of  five  years,  as  above  defined,  the  name  of  the  person  whom  they  judge 
worthy  to  receive  such  medal,  with  a  statement  of  the  reasons  on  which 
their  judgment  is  founded;  and  that  upon  such  declaration  and  nomi- 
nation the  trustees  shall  proceed  to  award  the  said  medal,  and  shall 
transmit  the  same  to  the  person  entitled  to  receive  it,  accompanied  by 
a  diploma  or  certificate  attesting  the  fact  and  the  occasion  of  the 
award.  But  if  the  said  National  Academy  of  Sciences  shall  judge 
that  during  the  five  years  preceding  the  date  at  which,  as  above  pro- 
vided, this  award  shall  become  due,  no  discovery  in  physical  or  astro- 
nomical science  or  no  new  application  of  scientific  principles  to  useful 
purposes  has  been  made  worthy  of  the  distinction  proposed,  then  it  is 
my  wish  and  request  the  award  shall  be  for  that  time  omitted. 

And  I  would  further  desire  that  the  medal  above  described  should 
bear,  if  it  can  be  accomplished  without  interfering  with  the  appropriate 
artistic  device  upon  its  obverse  side,  the  motto,  "  Magna  est  Veritas," 
and  upon  its  reverse  the  motto,  ^^  Deo  optimo  maximo,  gloria  in 
excelsis." 

RESOLUTIONS  OP  TUB  BOARD  OF  TRU8TBS8  OF  COLUMBIA  COLLBOE. 

Resolved,  That  one  such  medal  be  awarded  at  coinnieDcement  at  the  close  of  every 
quiutjuenmal  jperiod,  dating  from  the  17th  of  Jnly,  1889,  to  sach  person,  if  any, 
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whetbiT  citizcu  of  the  United  States  or  of  any  other  country,  as  shall  within  the 
five  years  next  preceding  have  made  such  discovery  in  physical  or  astronomical 
science  or  such  novel  application  of  science  to  purpoHes  beneficial  to  the  human 
race  as  in  the  judgment  of  the  National  Academy  of  S<!tiences  of  the  lTnite<l  States 
shall  be  esteemed  most  worthy  of  such  honor. 

Besolved,  That  the  clerk  he  instructed  to  transmit  to  the  National  Academy  of 
Sciences  a  copy  of  that  portion  of  the  will  of  Dr.  Barnard  relating  to  **The  Barnard 
medal  for  meritorious  service  to  science/'  and  to  ascertain  whether  such  Academy 
will  charge  itself  with  the  duty  of  declaring  to  the  trustees  at  the  close  of  every 
term  of  five  years  the  name  of  the  person  whom  they  judge  worthy  to  receive  such 
medal. 

The  first  medal  is  to  be  awarded  at  commencement  in  1895. 

BUSINESS  MEETING. 

[Held  in  Philadelphia  October  30. 1805.] 

A  business  meeting  of  the  Academy  having  been  called  by  the  coun- 
cil to  consider  the  report  of  the  president  to  Congress  and  such  other 
business  as  might  be  presented,  was  held  October  30.  The  president, 
Mr.  Wolcott  Gibbs,  presided. 

After  the  call  of  the  roll  the  president  presented  an  outline  of  his 
report  to  Congress  for  the  year  1895.  Upon  the  recommendation  of  the 
council  the  Academy  authorized  the  president  to  present  his  rei)ort  to 
Congress  and  to  include  in  this  report  tlie  proceedings  of  the  present 
meeting,  and  also  any  Government  business  that  may  come  before  the 
Academy. 

The  president  then  read  an  address  conta.ining  various  suggestions 
relating  to  the  work  and  organization  of  the  Academy.  The  address 
was  referreil  to  the  council. 

The  following  resolutions,  recommended  by  the  council,  were  passed 
by  a  unanimous  vote: 

1.  Whereas,  since  1874,  Prof.  J.  P.  Lesley,  as  the  director  of  the  sec- 
ond geological  survey  of  Pennsylvania,  has,  with  the  cooperation  of  a 
band  of  assistants,  published  127  octavo  volumes  of  reports,  which  will 
remain  a  monument  of  his  scientific  and  literary  activity: 

Reftol/vedj  That  the  Kational  Academy  of  Sciences,  at  a  session  held 
in  Philadelphia  on  the  30th  of  October,  1895,  while  expressing  their 
regret  at  the  absence  of  their  fellow-member,  J.  P.  Lesley,  wish  at  the 
same  time  to  congratulate  him  on  the  successful  completion  of  his 
reports  on  the  geological  survey  of  Pennsylvania,  and  further  to  express 
their  appreciation  of  the  services  he  has  rendered  to  science  in  devot- 
ing his  life  to  the  interest  of  the  survey,  a  task  to  which  he  has  brought 
an  unsurpassed  knowledge  of  the  geology  of  the  State. 

2.  The  Academy  congratulate  their  fellow-member.  Dr.  John  S.  Bil- 
lings, on  the  completion  of  his  Catalogue  of  the  Army  Medical  Library, 
and  on  the  issue  of  the  final  sixteenth  volume  of  this  unequaled  gift 
to  the  medical  scholars  of  the  world. 

On  recommendation  of  the  council  the  following  changes  in  the  rules 
were  then  adopted : 
The  committee  to  whom  was  referred  the  question  of  reviaioa  o€  tbfi^ 
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rules  of  the  Academy  relative  to  the  presentation  of  pax)ers  and 
arrangement  of  the  hours  of  meeting  beg  respectfully  to  recommend 
the  following  changes,  viz : 

A.  In  Rule  I V,  to  omit  from  the  first  paragraph  the  words  "  to  receive 
the  titles  of  pai)er8,  reports,  etc.,  and  to  arrange  the  order  of  reading," 
and  in  the  second  paragraph  to  omit  the  words  "  to  fix  the  length  of 
time,"  etc.,  to  the  end,  substituting  the  words  "ascertain  the  length  of 
time  required  for  reading  the  several  memoirs  presented,  and,  when  it 
ap]>ears  advisable,  to  recommend  a  limit  of  time  to  be  occupied  in  their 
discussion. 

B.  In  Eule  X,  to  change  the  last  clause  so  that  it  shall  read:  "The 
order  of  their  i)re8entation  shall  be  so  arranged  by  the  secretary  that 
so  far  as  may  be  convenient  those  upon  kindred  topics  shall  follow  one 
another." 

0.  For  Eule  VII  substitute:  "Unless  otherwise  ordered  by  the 
Academy  the  scientific  meetings  at  the  April  session  shall  be  held  in 
the  afternoon,  the  mornings  being  reserved  for  business." 

B.  A.  Gould. 

J.  S.  Billings. 

A.  Hall. 

SCIENTIFIC  SESSION. 

[Held  at  Philadelphia  October  31  to  November  1,  1895.] 

A  scientific  session  for  the  reading  of  papers  only  having  been  called 
by  the  council,  the  Academy  met  in  rooms  belonging  to  the  department 
of  hygiene  in  the  Universitj^  of  Pennsylvania.  The  president,  Mr. 
Wolcott  Gibbs,  presided. 

The  following  named  members  were  present  during  the  session: 
Agassiz,  Barns,  Billings,  Bowditch,  Brewer,  Brooks,  Brush,  Chandler 
(C.  F.),  Cope,  Emmons,  Gibbs  ( W.),  Gill,  Gould,  Hague,  Hall  (A.),  Hast- 
ings, Marsh,  Michelson,  Mitchell  (S.  W.),  Morse,  Powell,  Pumpelly,  Put- 
nam, Sellers,  Verrill,  Walker,  Welsh,  Wood,  Young. 

The  following  papers  were  read : 

The  Olindiada?.     W.  K.  Brooks. 

New  Campanularian  Medusa*.     W.  K.  Brooks. 

The  Filar  Anemometer.    Carl  Barns. 

The  Countertwisted  Curl  Aneroid.    Carl  Barns. 

On  the  Paleozoic  Eeptilian  Order  of  the  Cotylosauria.     E.  D.  Coi>e. 

On  a  New  Variable  of  Peculiar  Character.    S.  C.  Chandler. 

On  a  Bone  Cave  at  Port  Kennedy,  Pa.    E.  D.  Cope. 

On  Borings  through  the  Coral  Eeef  in  Florida.     A.  Agassiz. 

On  the  Alkaline  Uranates.    W.  Gibbs. 

On  the  Broadening  of  Spectral  Lines  by  Temperature  and  Pressure. 
A.  A.  Michelson. 

On  the  Asteroids.    A.  Hall. 

On  the  Persistency  of  Fresh  Water  Types.    T.  Gill. 

The  Acjademy  then  adjourned  to  meet  in  Washington  on  the  third 
Tuesday  in  April,  J  896. 


AI^PEIN^DICES. 
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APPENDIX  A. 


CONBTirnTION   AND    RULES    OF    THE   NATIONAL  ACADEMY   OF 

SCIENCES. 

Ab  amended  and  adopted  April  17,  1872,  and  farther  amended  April  20,  1875 ;  April 
21, 1881;  April  19, 1882;  April  18, 1883;  April  19, 1888,  and  April  18,  1895. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
July  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rales: 

Article  I.— OF  MEMBERS. 

Sbo.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  forei|::ii  associates.    Members  mast  be  citizens  of  the  United  States. 

Seo.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Aca<leniy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  owu  re<iuest,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.  A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
however,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 
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Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  coancil  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigation  s  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  the 
aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
81X)ndence  proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  plac«  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sbc.  1.  The  Acaflemy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Seo.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes;  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  m^ority  of  the  members  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 
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Seo.  4.  The  stated  meetings  of  the  couucil  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close 
of  the  session  at  which  they  are  elected  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty- five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 
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Before  and  during  elections,  a  discussion  of  tbe  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  tlie  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  his  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Articlk    v.— of     SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author,  or  by  any  other  member,  notice  of  the  same  having 
been  i)reviously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  exi)res8ed  by  the  author,  but  shall  be  held  responsi- 
ble for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested- 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
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the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
position of  the  Government,  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  administered  by  the  Academy. 

AuTicLK  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  corjK)- 
rate  name  of  the  Academy,  in  stocks  of  the  United  States;  or,  with  the 
approval  of  the  council,  in  State  bonds,  or  first-mortgage  bonds  on  real 
estate.  The  treasurer  shall  have  authority,  with  the  approval  of  the 
council,  to  sell  and  transfer  any  United  States  bonds  held  by  him  in 
the  corporate  name  of  the  Academy. 

Sec.  2.  !N"o  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  snch  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two-thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  chai^ges  in  the 
(constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPEN  DIX     B. 


RULES. 

I.  In  the  absence  of  any  oflScer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

IT.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property,  owned  or  held  in  trust  by 
the  Academy,  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members;  to  arrange  the  business  of 
each  day;  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and  when  it  appears  advisable  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice-presi- 
dent. 

2.  Boll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 
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8.  Ou  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate  of 
the  United  States,  unless  suspended  by  unanimous  consent. 

YII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  sele(!ted  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  presidf»nt  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presentation 
shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  convenient, 
those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  comi>etent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  An  annual  of  the  Academy  shall  be  prepared  and  published  by 
the  secretaries. 

XIII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIV.  The  annual  report  of  the  Academy  may  be  accompanied  by  a 
memorial  to  Congress  in  regard  to  such  investigations  and  other  sub- 
jects as  may  be  deemed  advisable,  recommending  appropriations  there- 
for when  necessary. 

XV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Acatlemy,  and  shall  report  them  at  the  next  stated  session. 

XVI.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  plat^e  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home  sec- 
retary, who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVII.  A  stamp  corresponding  to  the  corporate  seal  of  the  Acadeuiy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  appli<;able. 
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Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVIII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  ex])enses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the  inves- 
tigation for  reimbursement  to  the  Academy. 

XIX.  Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  official  position,  and  the  special  scientific  studies  of  the  can- 
didate.   A  form  of  nomination  shall  be  prepared  by  the  home  secretary. 

XX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XXI.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXII.  All  discussions  as  to  the  claims  and  qualifications  of  nomi- 
nees at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXIII.  Any  rule  of  the  Academy  may  be  amende<l,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 

^  shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is,  ex  officio, 
a  member  of  all  Government  committees  of  the  Academy. 
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ORGANIZATION  OF  THE  ACADEM7,  1895. 

Expiration  of  term. 

OiBBS,  WOLCOTT,  President April,  1901 

Walkeb,  F.  a.,  Vice-President April,  1897 

AGA8SIZ,  A.,  Foreign  Secretary April,  1901 

Haix,  a.,  Home  Secretary April,  1901 

Billings,  John  S.,  Treasurer April,  1899 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1895-96. 

Bruhh,  G.  J  Marsh,  O.  C. 

GooDALK,  G.  L.  Newcomb,  S. 

Gould,  B.  A.  Remsen,  Ira. 

COMMITTEES  OF  THE  ACADEMY. 

On  fVeiyhtSf  MeasureSj  and  Coinage. 

Gould,  B.  A.  Newcomb,  S. 

Mendenhall,  T.  C.  Newton,  H.  A. 

Michelson,  a.  a.  Peirck,  C.  8. 

Young,  C.  A. 

On  the  Election  of  Foreign  Associates, 

Gori.n,  H.  A.  Agassiz,  A. 

Hall,  A.  Mitchell,  S.  W. 

Newcomb,  S. 

On  Publication. 

The  Home  Secretary.  Mendenhall,  T.  C. 

Billings,  J.  S.  Newcomb,  S. 

Powell,  J.  W. 

On  Publications  of  the  Academy. 

Gill,  T. 

On  the  Relation  of  the  Academy  to  the  Government. 

The  President.  Billings,  J.  S. 

Vice-President.  Brush,  G.  J. 

Secretaries.  Powell,  J.  W. 

45 
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TRUST  FUNDS. 

Board  of  Direction  of  the  Baeke  Fund. 

GiBBS,   WOLCOTT.  CrOULD,   B.   A. 

GOODALE,   G.   L. 

Board  of  Tmtieet  of  the  Wat$on  Fund. 

NxwcoMB,  8.,  Chairman,  Gould,  B.  A. 

Hall,  A. 

The  Henrjf  Draper  Fund, 

Barker,  G.  F.,  Chainnan,  Trowbridge,  J. 

Nkwcomb,  S.  Wright,  A.  W. 

Young,  C.  A. 

The  J.  Lawrence  Smith  Fund. 

Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

Hall,  A.  Pumpelly,  R. 

Rbmskn,  Ira. 

The  Barnard  Medal, 

Chandler,  C.  F.,  Ct  airman.  Comstock,  C.  B. 

Boss,  Lewis.  Da^a,  £.  S. 

GooDE,  G.  B. 

The  Wolcott  Gibbe  Fund. 

Jackson,  C.  L.  Remsen,  Ira. 

Drown,  T.  M. 

MBBCBBR8    OF    THE    NATIONAL  ACADBMT  OF  SCIENCBS, 

MAT  10,  1895. 

Date  of 
election. 

Abbe,  Cleveland Washington,  D,  C.  1879 

Abbot,  Henry  L.,  U.  S.  A Army  Building,  New  York  City,  1872 

AOASSiz,  Alexandkr Cambridge,  Mass.  1866 

Allen,  J.  Asaph American  Museum,  New  York  City,  1876 

Barker,  George  F 3909  Locust  St. ,  Philadelphia,  Pa.  1876 

Barus,  Carl Providence,  B,  L  1892 

Bell,  A.  Graham Washington,  D,  C.  1883 

BiLUNOS,  John  8.,  U.S.  A 2115  Chestnut  St.,  Philadelphia,  Pa.  1883 

Boss,  Lewis Albany,  X,  Y,  1889 

BOWDITCH,  Henry  P Jamaica  Plain,  Mass.  1887 

Brewer,  William  H New  Haven,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  Vniversiiy,  Baltimore,  Md.  1884 

Brush,  George  J New  Haven,  Conn.  1868 

Casey,  Thomas  L.,  U.  S.  A Washington,  D.  C.  1890 

Chandler,  Charles  F New  York  City.  1871 

Chandler,  Seth  C 16  Craigie  St.,  Cambridge  Mass.  1888 

Chittendkn,  Rushrll  H New  Haven,  Conn.  1890 

COMSTOCK,  Cyrus  B.,  U.  S.  A Army  Building,  New  York  City.  1884 

Cope,  Edward  D S 100  Pine  St,,  Philadelphia,  Pa.  1872 

CouES,  Elliott Washington,  D.  C.  1877 

Crafts,  Jamks  M 59  Marlborough  St.,  Boston,  Mass.  1872 

Dana,  Edward  S New  Haven,  Conn.  1884 
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Date  of 
election. 

DAViDeoH,  George San  Framisoo,  Cal.  1874 

DUTTON,  Clarence  E.,  U.  S.  A Waihington,  D,  C.  1884 

EuuN,  WiLUAM  L yno  Haren,  Conn,  1895 

ElfMONa,  Samuel  F Washington,  D,  C.  1892 

Farlow,  W.G Camhridgf,  Mass.  1879 

OlBB8,  JOSIAH  WiLLARi) iSW  Uavan,  Conn,  1879 

GiBBSy  WoLCOTT Xetvport,  R.  I.    

Gilbert,  Grove  K Washington ,  D,  C.  1883 

Gill,  Theodore  N Washington,  D.  C.  1873 

GOODALE,  George  L Cambridge,  Mass,  1890 

GooDK,  G.  Brown Washington,!),  C,  1888 

Gould,  Benjamin  A Cambridge,  Mass,    

Hague,  Arnold r,  S,  Geological  Survey,  Washington,  D»  C,  1885 

Hall,  Asaph Wwhingion,  D,  C,  1875 

Hali.,  James Albany,  N,  Y,    

Hastings,  Charles  S New  Haven,  Conn,  1889 

Hiloard,  Eugene  W Berkeley,  Cal,  1872 

Hill,  George  W West  Syack,  N.  ¥.  1874 

Hill,  Henry  B Cambridge,  Mass,  1883 

HOLDEN,  Edward  S San  Jose,  Cal.  1885 

Hyatt,  Alpheus Soc.  of  Nat.  History,  Boston,  Mass.  1876 

Jackson,  Charles  L Cambridge,  Mass.  1883 

Johnson,  Samuel  W New  Haren,  Conn.  1866 

King,  Clarence Century  Club,  Neto  York  City,  1876 

Langley,  Samuel  P Washington,  D,  C.  1876 

Lea,  M.  Carey 430  Walnut  St.,  Philadelphia,  Pa.  1892 

Ls  CoNTE,  Joseph Berkeley,  Cal.  1875 

Lesley,  J.  Peter lOOS  Clin  ton  St. ,  Philadelphia,  Pa.    

Marsh,  O.  C JVeu>  Haren,  Conn,  1874 

Mayer,  Alfred  M Hoboken,  N.  J,  1872 

Mayo-Smith,  Richmond Columbia  College,  New  York  City,  1890 

Mbndenhall,  Thomas  C Worcester,  Mass.  1887 

Michael,  Arthur Somerville,  Mass,  1889 

MiciiELSON,  Albert  A Chicago,  III,  1888 

Mitchell,  Henry 18  Hawthorne  St,,  Boston,  Mass,  1885 

Mitchell,  S.  Weir 1524  Walnut  St.,  Philadelphia,  Pa.  1865 

Morse,  Edward  S Salem,  Mass,  1876 

Morton,Henuy Hohoken,N,J.  1874 

Newcomb,  Simon,  U.  S.  N Washington,  D,  C,  1869 

Newton,  H.  A New  Haven,  Conn.    

Packard,  A.  S Providence,  R,  I,  1872 

Peirce,  Charles  8 Milford,  Pa.  1877 

Pickering.  Edward  C Cambridge,  Mass.  1873 

Powell,  John  W Washington,  D.  C.  1880 

Pumpelly,  Raphael Gibbs  Are.,  Newport,  B,  I.  1872 

Putnam,  Frederick  W Cambridge,  Mass.  1885 

Hemsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Rogers,  Fairman 147  S.  Fourth  St,,  Philadelphia,  Pa,    

Rogers,  William  A Waterville,  Me,  1885 

Rood,OgdenN New  York  City.  1865 

Rowland,  Henry  A Johns  Hopkins  Unirersiiy,  Baltimore,  Md.  1881 

Sargent,  Charles  S Jamaica  Plain,  Mass.  1895 

Schott,  Charles  a Washington,  D.  C.  1872 

ScuDDEB,  Samuel  H Cambridge, Mass.  1877 
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Datoof 
eleotion. 

Sellers,  Willlam 1600  Hamilton  St.,  Philadelphia,  Pa.  1878 

Smith,  Sidney  I Nmo  Haven,  Ckmn,  1884 

Trowbridge,  John Cambrtdgey  Mass,  1878 

Trumbull,  J.  H Hartfordy  Conn.  1872 

Vrhrill,  a.  E New  Haven,  Conn.  1872 

Walker,  Francis  A Boeton,  Maaa,  1878 

Welch,  William  H BaltimorCf  Md,  1896 

White,  Charles  A Washington,  D.  C.  1889 

Whitman,  Charles  O Chicago,  HL  1895 

Wood,  Horatio  C 19S5  Chestnut  St.,  Philadelphia,  Pa,  1879 

Wright,  Arthur  W New  Haven,  Conn.  1881 

Young,  Charles  A Princeton,  X,  J.  1872 

HONORARY  MEMBER. 
Lyman,  Theodore Brookline,  Maee. 

DECEASED  MEMBERS.  Dat«  of  death. 

*Agassiz,  Louis Dec.    14, 1873 

'Alexander,  J.  H Mar.     2,1887 

•Alexander, Stephen June  25,1883 

*Bache,  Alexander  Dallas Feb.    14, 1887 

*Baird,  Spencer  F Aug.  19,1887 

Barnard,  F.  A.  P Apr.    27,1889 

Barnard,  J.  G May    14, 1882 

Bartlett,W.  H.  C Feb.    11,1893 

Brown-Sequard,  Charles  E Apr.     2, 1894 

*Caswell,  Alexis Jan.     8, 1887 

•Chau venet,  William Dec.    13, 1870 

•Clark,  Henry  James July     1, 1873 

•Coffin,  James  H Jan.     6, 1878 

Coffin,  J.  H.  C Jan.     8,1890 

Cook,  George  H ; Sept.  22,1889 

•Dalton,  J.C Feb.      2,1889 

Dana,  James  D Apr.   14,1895 

Davis,  Charles  H Feb.   18,1877 

•Draper,  Henry Nov.  20,1882 

•Draper,  John  W Jan.     4,1882 

•EaD8,Jame8B Mar.     8,1887 

Engblmann,  George Feb.     4. 1884 

•Ferhel,  William Sept.  18, 1891 

•Frazer,  John  Fries Oct.    12, 1872 

•Gabb,  William  M May    30,1878 

Gbnth,  F.  a Feb.      2,1893 

•GiLLiss,  James  Melville Feb.     9, 1865 

•(iouLD,  Augustus  A Sept.  15, 1866 

•Gray,  Asa Jan.    30,1888 

•GuYOT,  Arnold .- Feb.     8,1884 

•Hadlry,  James Aug.     1, 1864 

"Haldrma.n,  S.  S Sept.  20,1880 

Hayde.v,  F.  V Dec.    22,1887 

*Henry,  Joseph May    13,1878 

•Hilgard,  Julius  E May     8,1891 

•Hitchcock,  Edward Feb.    27, 1864 

•Bio^aphical  notices  have  been  preeented  of  those  designated  by  an  asterisk. 
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D»te  of  death. 

♦HOLBROOK,  J.E Sept.  8,1871 

•HUBBARD,J.  S Aug.  16,1863 

•Humphreys,  A.  A Nov.  28,1883 

Hunt,  T.  Sterry Feb.  12,1893 

*KiRKLAND,  Jarkd  P Dec.  10, 1877 

•Lank,  J.  Homer May  3,1880 

"Le  Conte,  John Apr.  29,1891 

•I-E  CoNTE,  John  L Nov.  15,1883 

Leidy,Jo8eph Apr.  30,1891 

*Le8QU£Reux,  Leo Oct.  25, 1889 

Lonostreth,  Miers  F Dec.  27, 1891 

•LooMis,  Elias Ang.  16, 1889 

Lo VERiNQ,  Joseph Jan.  18, 1892 

♦Mahan,D.  H .'. Sept.  16,1871 

•Marsh,  G.P July  23,1882 

•Mkbk,F.B Dec.  21,1877 

•Meigs,  M.  C Jan.  2,1892 

•Morgan,  Lewis  H Dec.  14, 1881 

Newberry,  J.  S Dec.  7,1892 

Newton,  John May  1, 1895 

•Norton,  William  A Sept.  21,1883 

Oliver,  James  E Mar.  27, 1895 

Peters,  C.  H.  F July  18,1890 

♦Pourtales,  L.  F July  19,1880 

RoDGERS,  John May  5,1882 

Rogers,  Robert  E Sept.  7, 1884 

•Rogers,  William  B May  30,1882 

•Rl'therfurd,  Lewis  M May  30, 1892 

•Saxton,  Joskph Oct.  26, 1873 

•SiLLiMAN,  Benj.,  Sr Nov.  24,1864 

SiLUMAN,  Bkn.i.,  Jr Jau.  14, 1885 

•Smith,  J.  Lawrence Oct.  12,1883 

•  Stimpson,  William May  26, 1873 

•Strong,  Theodore Feb.  1, 1889 

•Si'LLiVANT.W.  S Apr.  30,1873 

•ToRREY,  John Mar.  10,1873 

•ToTTEN,  J.  G Apr.  22,1864 

•Trowbridge,  William  P Ang.  12,1892 

TucKERMAN,  Edward Mat.   15,1886 

Warren,  G.  K Aug.     8,1882 

Watson,  James  C Nov.  23,1880 

•Watson,  Sereno Mar.     9,1892 

•WiNLOCK,  Joseph June  11,1875 

•Woodward,  J.  J.,i:.  S.  A Aug.  17,1884 

•WoRTHEN,  A.  H May     6,1888 

•  Wym an,  Jeffries Sept.    4, 1874 

FOREIGN  ASSOCIATES. 

Bi'NSEN,  Robert  W Heidelberg, 

Strive,  Otto  von Pulkotva. 

Stokes,  Sir  George  G Cambridge, 

Sylvester,  J.  J Oxford, 


« 
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Hooker,  Sir  J.  D Kew. 

Lord  Kelvin Gla§gaw. 

AuwBRS,  Arthur Berlim. 

Bertrand,  J.  L.  F Paris, 

ViRCHOW,  Rudolph  von Berlin, 

Berthelot,  M.  p.  E Paris, 

KOlliker,  Albert  von WSrzburg. 

Richthofen,  F.  von Berlin. 

GEGBNBAURy  Carl Heidelberg, 

Du  Bois  Rkymond,  Emil Berlin, 

Weierstrass,  Karl Berlin. 

Gyld^^n,  Hugo Stockholm, 

Kkkul^.,  August Bonn, 

T188EKAND,  F.  F .' Paris, 

RAMMRL8BER0,  K.  F Berlin. 

Leuckart,  Rudolph Leipzig, 

Sachs,  Julius  von WUrzburg, 

Lie,  Sophus Leipzig. 

DECEASED  FOREIGN  ASSOCIATES. 

Sir  W>r.  Rowan  Hamilton.  Sir  Roderick  I.  Murchison. 

Carl  Ernst  von  Baer.  Victor  Regnault. 

Henry  Milne-Edwards.  H.  W.  Dove. 

Michael  Faraday.  C.  A.  F.  Peters. 

L.  Elik  de  Beaumont.  .  Justus  von  Liebig. 

Sir  David  Brewster.  Alexander  Braun. 

G.  A.  A.  Plana.  Joachim  Barrande. 

F.  W.  A.  Arcelander.  Adolphe  WCrtz. 

Friedrich  WOuler.  Theodore  von  Oppolzer. 

J.  B.  Dumas.  G.  R.  Kirchoff. 

J.  B.  J.  D.  BorssiNGAULT.  Rudolph  Clausius. 

M.  E.  Chevreul.  James  P.  Joule. 

Michel  Chasles.  Carlos  IbaSez. 

Sir  George  B.  Airy.  Jean  Servais  Stas. 

J.  C.  Adams.  Alphonse  db  Candollb. 

Sib  Richard  Owen.  A.  W.  Hofmann. 

C.  H.  C.  BURMEISTER.  BaRON  H.  VON  HELMHOLTZ. 

Arthur  Caylry.  K.  F.  W.  Ludwig. 

T.H.  Huxley.  Louis  Pasteur. 
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LETTER 


FROM    THE 


PRESIDENT  OF  THE  iNATIONAL  ACADEMY  OF  SCIENCES, 


TILA.NSMITTINtJ 


.1  report  of  the  operations  of  the  Naiiomil  Arailemif  of  Scienves  dnrhnj  fht; 

year  18! fO. 


Jantaky  1,  1897.  —  Referre<l   to  tho  Committoo  on  Printing  an<l  ordered  to   be 

printed. 


National  Academy  of  Sciences, 

Washington^  D.  C,  Jaimary  i,  1897. 

Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3, 1863, 1  have  the  honor  to  Hubmit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

WOLCOTT  GiBBS, 

President  of  the  National  Academy  of  ISciences. 
The  President  of  the  Senate. 
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ACT  OF  INCORPORATION, 


AN  ACT  to  inoorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  OrSsenibled,  That  Louis  Agassiz,  Massachu- 
setts; J.  II.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massaohosetts;  W.  H.  G.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Gaswell, 
Ehode  Island;  William  Chauvenet,  Missouri;  J.  11.  G.  Goffin,  United 
States  ^aval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylyania;  J.  D.  Dana,  Gonnecticut;  Gbarles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmaun,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Golumbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Ililgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  Le  Gonte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  I>esley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.Mahan,  United  States  Military 
Academy,  Yirginia;  J%  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Bei^jamin  Pierce,  Massachusetts;  John  Eodgers,  United  States  Navy, 
Indiana;  Faixman  Sogers,  Pennsylvania;  B,E.Iloger8,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Batherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman, Connecticut;. Benjamin  Silliman, 
Junior,  Connecticut;  Theodore  Strpng,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock.  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Seo.  2.  And  be  it  further  enacted^  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  power  to  make  it&  q;'^^ 
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organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  lihe  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3, 18G3. 

AN  ACT  to  ameDd  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  tlie  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  herebj^,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14, 1870. 

Department  of  State,  June  JO,  1882. 
True  copies. 

Sevellon  a.  Brown,     * 

Ghi^f  Clerl', 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
fnnds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  ofA^nerica  in  Congress  assembled.  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty -three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

Department  of  State,  June  24, 1884. 
A  true  coi)y. 

Sevellon  A.  Brown, 

Chief  Clerk. 
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SESSIONS   OF   THE   NATIONAL   ACADEMY. 

During  the  year  1896  the  Academy  held  three  sessions.  The  first  was 
the  regular  annual  session,  held  at  Washington,  April  21  to  24.  The 
second  was  a  scientific  session,  held  at  New  York,  November  17  to  18. 
The  third,  a  special  session,  held  at  New  York,  November  18,  for  the 
transaction  of  business. 

ANNUAL  MEETING. 
[Held  at  Washington,  April  21  to  24, 1896.] 

The  session  was  held  in  the  National  Museum,  the  president,  Mr.  Wol- 
cott  Gibbs,  presiding. 

The  following  members  were  present  during  the  session :  Abbe,  Bil- 
lings, Boss,  Brewer,  Cope,  Emmons,  W.  Gibbs,  Gill,  Goode,  Gould, 
Hague,  A.  Hall,  G.  W.  Hill,  Marsh,  Mayer,  Mendenhall,  Powell,  Eem- 
sen,  W.  A.  Eogers,  Bood,  Sargent,  Schott,  Scudder,  Sellers,  Verrill, 
Walker,  White,  Bams,  Bowditch,  Brooks,  Hastings,  Hyatt,  Michelsou, 
Morse,  Putnam,  Eowland,  Welch,  Wright,  Gilbert,  Mayo-Smith. 

The  home  secretary  submitted  the  following  report  for  the  past  year: 

BEPOST  OF  THE  HOME  SECBBTABY. 

The  printing  of  the  third  volume  of  Biographical  Memoirs  was 
finished  during  the  last  year  and  the  volume  has  been  distributed  to 
members  of  the  Academy. 

The  third  volume  of  the  Proceedings  was  printed  and  distributed. 
This  volume  brings  the  account  of  the  work  of  the  Academy  up  to  the 
year  1890. 

The  seventh  volume  of  the  memoirs  of  the  Academy  has  just  been 

printed,  and  the  distribution  of  this  volume  is  going  on. 
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BEPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  J21j  1896. 
The  President  of  the  National  Academy  of  Sciences. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  21,  1896 : 


Income. 


Balance  April  16,  1895: 
Cash 


Invested. 


United  States  Treasury  warrant  (reim- 
bursement)   

Interest  received  during  1895-96 

Keoeived  jQrom  members*  tax 


Total  to  account  for 
Disbursed  in  1895-96 


Invested  income  transferred  to  capital 
fund 


Balance  April  21,  1896: 
Cash 


Loans  

Total  accounte<l  for 

Available  balance,  less  obligations 


General 
fund. 


$409.99 


a500.00 


Bacho 
fund. 


Watson 
fund. 


Draper 
fund. 


$4, 320. 17         $447. 75i      $402. 72 
al.  500. 00^ 

6826.83 

c  500.  00 
d  1,000.  00 

e 400. 00 

/200.00 


69.00 
18.261    2,809.51 
475.00 


1,472.25 


66&17 


306.08 
a500.00 


7. 129. 68 


1,905.96 


5, 223. 72 


«  600. 00 
>  ^400. 00 
/300.00 


Smith 
fund. 


$456.08 


A  596. 57 


Oibbs 
fund. 


1,273.34 


6, 147. 92 


I 


428. 20,        558. 15 


2, 130. 92 


454.57 
a  1, 000. 00 1 
6233.12 
e500. 00 
dl,  000. 00 
e  400.  00 
/200.00 


7.15 


1,472.25;    7.129.68 


306.08,     3,671.72 


1, 266. 52 
a500. 00 
6593.71 


«600.00 
>  ^400, 
/300 


$133.66 


1,610.80 


9.50 


1.00) 
1.00  >. 


)■ 


823. 77     1, 004. 73 
A  596. 57 


133.66 


133.66 


6, 147. 92 


1, 266. 52 


2, 130. 92     1,  610. 80|     133. 62 


823.77!    1.004.73 

I  i 


a  District  of  Columbia  bonds,  3.65  per  cent. 

6  Emshaw  loan,  5  p<*r  cent. 

e  Cosmos  Club  bonds,  5  per  cent. 

d  Walter  loan,  Sf  per  cent. 


«  Morris  loan,  5  per  cent. 
/Smith  loan,  5  per  cent. 
a  Simpson  loan,  5  per  cent. 
h  Webb  loan,  5  per  cent. 


The  Dubant  loan  was  renewed  to  include  September  28,  1898,  at  the 
same  rate. 

Cosmos  Club  bond  No.  145,  first  series,  held  by  the  Watson  fund,  was 
called  in  and  canceled  January  13, 1896.  The  sum  received  remains 
uninvested. 

The  Watson  and  the  Draper  funds  have  been  increased  to  $22,000 
and  $7,903.75y  respectively,  by  the  transfer  of  invested  income  of  each. 

The  expenses  of  the  electrical  committee — $69 — previously  reported, 
have  been  paid  by  the  United  States  Treasurer,  and  that  sum  was 
r^mbursed  to  the  general  fund,  from  which  the  expenses  had  been 
paid. 

The  treasurer's  bond  was  renewed  to  June  30, 1896,  the  expense  of 
same  being  distributed  to  the  several  funds,  as  in  previous  years. 
Very  respectfully, 

J.  S.  Billings,  Treasurer, 
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REPORT  OF  THE  OOMinTTEE  APPOINTED  TO  E&4MiNB  THB  REPORT 

OF^HB  TREASURER. 

Washington,  D.  C,  April  22^  1896. 
The  committee  appointed  to  examine  the  report  of  the  treasurer 
respectfully  report  that  they  have  performed  this  duty,  and  they  hereby 
certify  that  the  statements  of  expenditures,  receipts,  and  balances  cor- 
respond to  the  vouchers,  books,  and  accounts  of  the  treasurer  and  are 

found  correct. 

Cleveland  Abbe. 

Theo.  N.  Gill. 

PAPERS  read  at  the  ANNUAL  MEETING. 

*  The  Geological  Efficacy  of  All^ali  Carbonate  Solutions.  E.  W. 
Hilgard. 

*  On  the  Color  Kelations  of  Atoms,  Ions,  and  Molecules.  M.  Carey 
Lea. 

*  On  the  Characters  of  the  Otocoelidj©.  .  E.  D.  Cope. 

*  Exhibition  of  a  Linkage  whose  Motion  shows  the  Laws  of  Refraction 
of  Light.    A.  M.  Mayer. 

*  Location  in  Paris  of  the  Dwelling  of  Malus,  in  which  he  made  the 
Discovery  of  the  Polarization  of  Light  by  Reflection.    A.  M.  Mayer. 

*(1)  On  Experiments  showing  that  the  X-Rays  can  not  be  Polarized 
by  passing  through  Herapathite;  (2)  The  Density  of  Herapathite; 
(3)  FormulsB  of  Transmission  of  the  X-Rays  through  Glass,  Tourma- 
line, and  Herapathite.    A.  M.  Mayer. 

(On  the  X-Ri^ys  from  a  Statical  jOurrent  produced  by  a  Rapidly 
Revolving  Leather  Belt.    W.  A.  Rogers  and  Frederick  Brown. 

I  Biographical  Memoir  of  James  Edward  Oliver.    G.  W.  Hill. 

}  Biographical  Memoir  of  Charles  Henry  Davis.    C.  H.  Da3ii^is. 

t  Biogiraphical  Memoir  of  George  Engelmaon.    C.  A*  Wlute. 

Legislation  Relating  to.  3taii]L4Ards.    T.  C.  Mendenhall. 

t  On  the  Determination  of  the  Coefficient  of  Expansion  of  Jeasop's 
Steel,  between  the  Limits  of  Qo  an^  64^  C.,  by.  the  Interferential  Method. 
E.  W.  Morley  and  W.  A.  Rogers. 

tOn  the  Separate  Measurement,  by  the  Interferential  Method,  of  the 
Heating  Effect  of  Pure  Radiations  and  of  an  Envelope  of  Heated  Air. 
W.  A.  Rogers. 

On  the  Logic  of  Quantity.    C.  S.  Peirce. 

Judgment  in  Sensation  jmd  Perception. ,  J.  W.  F^wqIL 

The  Variability  in  Fermenting  P^awer  of  the  Colon  JBacillus  under 
Different  Conditipps.  By  A.  W.  Peoi^m.  (PMfie^W  by  J.  S.  .Bil- 
lings.) 

Experiments  oa  the  Beflectioob  of  ^BontgeQ^Bays.  .  O,  N,  Bood. 

Notes  ou  Bontgeu  Bays.  .  H* .  A.  Bowlaj^d. 

•  Read  AprU  21.  t  Read  XprVV^.  \^a«»A.  iL^tcJ'kL- 
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Some  studies  in  Chemical  Equilibrium.    Ira  Eemseu. 

The  Decomposition  of  Diazo-compounds  by  Alcohol.    Ira  Eemsen. 

On  Double  Halides  containing  Organic  Bases.    Ira  Kemsen. 

•Results  of  Researches  of  Forty  Binary  Stars.    T.  J.  J.  See. 

On  a  Remarkable  New  Family  of  Deep  sea  Cephalopoda  and  its  bear- 
ing on  MoUuscan  Morphology.    A.  E.  Yerrill. 

The  Question  of  the  Molluscan  Archetype,  an  Archi-mollusk.  A.  B. 
Verrill. 

On  some  Points  in  the  Morphology  and  Phylogeny  of  the  Gastropoda. 
A.  E.  Verrill. 

•Source  of  X-Rays.    A.  A.  Michelson  and  S.  W.  Stratton. 

The  Relative  Permeability  of  Magnesium  and  Aluminum  to  the 
Bontgen  Rays.    A.  W.  Wright. 

The  State  of  Carbon-dioxide  at  the  Critical  Temperature.    C.  Barus. 

The  Motion  of  a  Submerged  Thread  of  Mercury.    C.  Barns. 

On  a  Method  of  Obtaining  Variable  Capillary  Apertures  of  Specified 
Diameter.    C.  Barus. 

On  a  New  Type  of  Telescope  Free  from  Secondary  Color.  C.  S. 
Hastings. 

The  Olindiadje  and  other  Medusa*.     W.  K.  Brooks. 

Budding  in  Perophora.    W.  K.  Brooks  and  George  Lefevre. 

Anatomy  of  Yoldia.     W.  K.  Brooks  and  Gilman  Drew. 

On  the  Pithecanthropus  erectus  from  the  Tertiary  of  Java,  O.  C. 
Marsh. 

ELECTION  OF  NEVV^  MEMBERS. 

Two  new  members  of  the  Academy  were  elected  at  this  session — 
Robert  S.  Woodward,  of  2sew  York,  and  Charles  D.  Walcott,  of  Wash- 
ington, D.  C. 

During  the  year  the  Academy  lost  by  death  Mr.  H.  A.  Newton,  Mr. 
G.  Brown  Goode,  and  Mr.  Benjamin  A.  Gould,  members,  and  Mr.  Tis- 
serand,  Mr.  Gylden,  Mr.  Kekule,  and  Mr.  Dubois- Beymond,  foreign 
associates. 

AMENDMENT   TO   THE  RULES. 

Rule  XII,  relating  to  the  publication  by  the  Academy  of  an  annual, 
was  stricken  out. 

REPORT  FROM  TRUST  FUNDS. 

Mr.  Wolcott  Gibbs  rei)orted  that  during  the  year  1896  the  following 
appropriations  were  made  irom  the  Bache  fund:  An  appropriation  of 
$1,000  to  Mr.  Henry  A.  Rowland,  to  carry  on  an  investigation  of  the 
spectra  of  the  elements  in  continuation  of  his  work  on  the  spectrum  of 
the  sun ;  an  appropriation  of  $100  to  Mr.  Alpheus  S.  Packard,  to  enable 
him  to  carry  on  an  investigation  of  the  life  histories  and  transformations 
of  the  bombycine  moths,  in  continuation  of  his  work  in  Memoirs  of  the 
National  Academy  of  Sciences,  Yolume  YU ;  an  appropriation  of  $400  to 
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Mr.  Ira  Eemsen,  for  an  investigatioD  of  the  atomic  weights  of  zinc  and 
cadmium,  to  be  conducted  by  Mr.  H.  N.  Morse;  an  appropriation  of 
$1,000  to  Mr.  J.  S.  Billings  and  Mr.  S.  Weir  Mitchell,  to  enable  them 
to  carry  on  an  investigation  of  the  variability  of  bacteria,  being  a  con- 
tinuation of  researches  already  in  progress. 

SCIENTIFIC  SESSION. 

[Held  in  New  York  November  17  and  18, 1896.] 

A  scientific  session,  for  the  reading  of  papers  only,  having  been  called 
by  the  council,  the  Academy  met  at  Columbia  University,  New  York. 
The  vice-president,  Mr.  F.  A.  Walker,  presided. 

The  following  -  named  members  were  present  during  the  session : 
Abbot,  Allen,  Barker,  Barns,  Billings,  Bowditch,  Brewer,  Chandler, 
C.  F.;  Cope,  Comstock, Dana,  Emmons, Gould, Hall,  A.;  Hastings,  Hill, 
G.  W. ;  Le  Conte,  Marsh,  Mayer,  Mayo-Smith,  Mendenhall,  Michael, 
Michelson,  Mitchell,  S.  W.;  Newcomb,  Packard,  Peirce,  Pumpelly, 
Eemsen,  Rood,  Rowland,  Sargent,  Verrill,  Walker,  Welch,  Woodward, 
Wright. 

The  following  papers  were  read  : 

On  Certain  Positive-Negative  Laws  in  their  Relation  to  Organic 
Chemistry.    A.  Michael. 

The  Jurassic  Formation  on  the  Atlantic  Coast.    O.  C.  Marsh. 

The  Hydrolysis  of  Acid  Amides.    Ira  Remsen. 

The  Isomeric  Chlorides  of  Paranitroorthosulphobenzoic  Acid.  Ira 
Remsen. 

The  Equations  of  the  Forces  Acting  in  the  Flotation  of  Disks  and 
Rings  of  Metal,  with  Experiments  showing  the  Floating  of  Loaded 
Disks  and  Rings  of  Metal  on  Water  and  on  other  Liquids.  Alfred  M. 
Mayer. 

On  the  Geographical  Distribution  of  Bactrachia  and  Reptiles  in  the 
Medicolumbian  Region.    E.  D.  Cope. 

On  the  Physical  Causes  of  the  Periodic  Variation  of  Latitude.  8. 
Kewcomb. 

On  the  Solar  Motion  as  a  Gauge  of  Stellar  Disturbances.    S.  Newcomb. 

Memoir  of  F.  B.  Meek.    0.  A.  White. 

The  Evolution  and  Phylogeny  of  Gastropod  Mollusca.    A.  E.  Verrill. 

On  Flicker  Photometers^    O.  N.  Rood. 

A  New  Tyi)e  of  Telescope  free  from  Secondary  Color.  C.  H.  Hastings 
(read  by  title  at  Washington,  April,  1896). 

A  Graphical  Method  of  Logic.    C.  S.  Peirce. 

Mathematical  Infinity.    0.  S.  Peirce. 

BUSINESS  MEETING. 
[Held  in  New  York,  Kovember  18,  1896.] 

A  business  meeting  of  the  Academy  having  been  called  by  the  council 
to  consider  the  report  of  the  president  to  Congress,  and  such  other 
business  as  might  be  presented,  was  held  lSoN«ai\^st  "VA*  ^\>m6  ^^<5fcr 
preaideDtf  Mr,  F.  A.  Walker,  presided. 
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AfteF  the  call  of  the  roll  the  vioe-president  preBeoted  an  oatliue  of  the 
president's  report  to  €ongres8  for  the  year  1896.  Upon  the  recommen- 
dation of  the  council  the  Academy  amthorized  the  president  to  present 
his  report  to  Congress  and  to  include  in  this  report  the  proceedings  of 
the  present  meeting  and  sdso  imy  Gtov^nment  business  tha^  may  come 
before  the  Academy. 

The  Academy  was  called  to  order  by  the  vice-president  at  11  a.  m. 
The  following-named  members  were  present:  Abbott,  Barus,  Billings, 
Bowditch,  Brewer,  Chandler  (C.  F.),  Emmons,  Gould,  Hall  (A.),  Marsh, 
Neweomb,  Peirce,  Pumpelly,  Remsen,  Walker. 

The  vice-president  stated  that  the  Academy  had  lost  by  death  two 
members  since  the  last  meeting:  Mr.  O.  Brown  Ooode  and  Mr.  D.  A. 
Newton,  the  latter  one  of  the  charter  members.  Mr.  S.  P.  Langley 
was  appointed  to  prepare  a  biographical  memoir  of  Mr.  Goode,  and  Mr. 
J:  Willard  Gibbs  was  appointed  to  prepare  the  memoir  of  Mr.  Newton. 
"The  Academy  then  adjourned  to  meet  in  Washington  on  the  third 
Tuesday  in  April,  1897. 

BUSINESS  FROM  CONGRESS  AND  PROM  DEPARTMENTS  OP  THE 

GOVERNMENT  OF  THE  UNITED  STATES. 

During  the  year  ending  January  1, 1897,  the  Academy  has  received 
three  communications  on  public  business.  The  first  was  from  Hon.  Hoke 
Smith,  Secretary  of  the  Interior,  requesting  fix>m  the  Academy  an 
investigation  and  report  on  the  inauguration  of  a  rational  forest  policy 
for  the  forested  lands  of  the  United  States. 

'  The  second,  from  the  Bureau  of  Animal  Industry  of  the  Department 
of  Agriculture,  asking  the  Academy  to  appoint  one  of  its  members  as 
a  representative  upon  an  advisory  board  to  consider  prox)ositions  to  be 
submitted  to  the  International  Zoological  Congress  to  be  held  in  Eng- 
land in  1898,  by  Mr.  Oh.  Wardell  Stiles,  United  States  Government 
delegate  to  the  Third  International  Zoological  Congress. 

The  President  appointed  Mr.  Gill  astherepresentativeof  theAcademy. 

The  third  was  from  the  Hon.  Jacob  H.  Gallinger,  chairman  of  a 
subcommittee  of  the  Senate,  submitting  a  letter  addressed  to  him  by 
the  Chief  of^the  Bureau  of  Animal  Industry,  the  Surgeon-General  of 
the  Army,  the  Surgeon-General  of  the  Navy,  and.  the  Surgeon-General 
of  the  Marine- Hospital  Service,  asking  that  the  National  Academy  of 
Sciences  be  called  upon  to  express  an  opinion  as  to.  the  scientific  value 
of  experiments  upon  the  lower  animals  and  as  to4he  probable  effect  of 
restrictive  legislation  upon  the  advancement  of  biological  science. 
The  letter  as  transmitted  by  Senator  Gallinger  to  the  Academy  was 
accompanied  by  a  brief  expsession  of  his  desire  that  the  Academy 
Bboijd^  repor]t  upon  the  subject. 
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To  Prof.  Wolcott  GibbSj  President  of  the  NatioifalAeademjf  of  Sciences. 

Department  of  the  Interior, 

Wa8hin0ony  Fehmnry  15j  189&*'^ 

Sntr  I  have  the  honor,  as  the  head  of  the  Departmehit  charged  with 
the  administration  of  the  public  domain,  to  request  an  investigation 
and  report  of  your  honorable  body,  as  is  provided  in  the  act  incorporat- 
ing the  National  Academy,  and  by  article  5,  section  5,  of  its  constitu- 
tion, upon  the  inauguration  of  a  rational  forest  policy  fbr  the  forested 
lands  of  the  United  States. 

Being  convinced  of  the  necessity  for  a  radical  change  in  the  existing 
X>olicy  with  reference  to  the  disposal  and  preservation  of  the  forests 
upon  the  public  domain,  I  particularly  desire  an  official  expression 
from  your  body  upon  the  following  points:  , 

1.  Is  it  desirable  and  practicable  to  preserve  from  fire  and  to  main- 
tain permanently  as  forested  lands  those  portions  of  the  public  domain 
now  bearing  wood  growth  for  the  supply  of  timberY 

2.  How  far  does  the  influence  of  forest  upon  climatic,  soil,  and  water 
conditions  make  desirable  a  policy  of  forest  conservation  in  regions* 
where  the  public  domain  is  principally  situated  f 

3.  What  specific  legislation  shimld  be  enacted  to  remedy  the  evils 
now  confessedly  existing! 

My  predecessors  in  office  for  the  last  twenty  years  have  vainly  called 
attention  to  the  inadequacy  and  confusion  of  existing  laws  relating  to  ^ 
the  public  timber  lands,  and  consequent  absence  of  an  intelligent  polidy 
in  their  administration,  resulting  in  such  conditions  as- may,  if  not 
speedily  stopped,  prevent  a  proper  development  of  a  large  portion  of 
our  country;  and  because  the  evil  grows  more  and  more  as  the  years 
go  by,  I  am  impelled  to  emphasize  the  importance  of  the  question  by 
calling  upon  you  for  tiie  opinion  and  advice  of  that  body  of  scientists 
which  is  officially  empowered  to  actin  such  eases  as  this. 

I  also  beg  to  refer  you  to -the  proposed  legislation  which  has  been 
introduced  into  Congress- for  several  years-  past  at  the  instance  of  the 
Ameriton  Forestry  Assoeiatien,"  supntif teQ  ^yy  memorials  of  private 
citizens  and  scientific  bodies^' BuM^OTe  especially  the  memorials  pre-' 
sented  -by  the  Americsan  A8Sooidt()n  for  the  Advancement  of  Science 
in  1873,  which  led  to  destraible  legiflk^tioii,  and  again  in  1890, 1892^  and 
1894. 

As  I  believe  that  a  speeily  cfhMKeln  th6  existing'  policy  is  urgent,  I 
request  that  you  will  give  an  early  consideration  to  this  matter,  and 
favor  me  with  such  statements  "and  reeommendations  as  may  belaid 
before  Congress  for  action  duMng  this  session. 

I  have  the  honor  to  be,  your  obedient  servaiHt, 

HoKiE  SMiTtt,  Seeretary. 
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C<ypy  of  letter  to  the  Secretary  of  the  Interior. 

February  16, 1896. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  communi- 
cation of  February  15, 1896,  requesting  from  the  National  Academy  of 
Sciences  an  official  expression  of  opinion  upon  the  inauguration  of  a 
rational  forest  policy  for  the  forested  lands  of  the  United  States. 

The  subject  will  receive  my  immediate  attention  and  you  will  be 
promptly  informed  of  the  action  of  the  Academy. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

WOLCOTT  GiBBS, 

President  of  the  National  Academy  of  Sciences. 


To  the  Hon.  Hoke  Smithy  Secretary  of  the  Interior. 

Newport,  R.  I.,  March  2^  1896. 

Sir  :  I  have  s'ubmitted  to  the  consideration  of  the  vice-president  and 
other  members  of  the  National  Academy  of  Sciences  your  letter  of 
February  17  in  relation  to  the  forest  policy  of  the  United  States,  and 
now  respectfully  ask  your  attention  to  the  following  statement  in  reply : 

It  is  needless  to  remind  you  that  the  matter  you  refer  to  the  Academy 
is  important  and  difficult.  No  subject  upon  which  the  Academy  has 
been  asked  before  by  the  Government  for  advice  compares  with  it  in 
scope,  and  it  is  the  opinion  of  thoughtful  men  that  no  other  economic 
problem  confronting  the  Government  of  the  United  States  equals  in 
importance  that  offered  by  the  present  condition  and  future  fate  of  the 
forests  of  western  North  America. 

The  forests  in  the  public  domain  extend  through  18<=^  of  longitude 
and  20O  of  latitude;  they  vary  in  density,  composition,  and  sylvicul- 
tural  condition  from  the  most  prolific  in  the  world  outside  the  tropics 
to  the  most  meager;  in  some  parts  of  the  country  they  are  valuable  as 
sources  of  timber  supply  which  can  be  made  permanent;  in  others, 
while  producing  no  timber  of  importance,  they  are  not  less  valuable 
for  their  influence  upon  the  supply  of  water  available  for  the  inhabi- 
tants of  regions  dependent  on  irrigation  for  their  means  of  subsistence. 
The  character  of  the  topography  and  the  climate  of  most  of  the  region 
now  embraced  in  the  public  domain  increase  the  difficulty  of  the  prob- 
lem. Scanty  and  unequally  distributed  rainfall  checks  the  growth  of 
forests,  while  high  mountain  ranges  make  them  essential  to  regulate 
the  flow  of  mountain  streams. 

You  have  done  the  Academy  the  honor  of  asking  it  to  recommend  a 
plan  for  the  general  treatment  of  the  forest-covered  portions  of  the 
public  domain.  That  its  report  may  be  valuable  as  a  basis  for  future 
legislation  it  must  consider — 

1.  The  question  of  the  ultimate  ownership  of  the  forests  now  belonging 
to  the  C^vemment — that  is,  what  i)ortions  of  the  forest  on  the  public 
domain  shall  be  allowed  to  pass,  either  in  part  or  entirely,  from  Govern- 
meat  control  into  private  hands  f 
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2.  How  shall  the  Government  forests  be  administered  so  that  the 
inhabitants  of  adjacent  regions  may  draw  their  necessary  forest  supplies 
from  them  without  affecting  their  permanency  I 

3.  What  provision  is  possible  and  necessary  to  secure  for  the  Govern- 
ment a  continuous,  intelligent,  and  honest  management  of  the  forests 
of  the  public  domain,  including  those  in  the  reservations  already  made 
or  which  may  be  made  in  the  future! 

In  the  successful  management  of  forests  permanency  in  control — ^that 
is,  the  possibility  of  carrying  out  the  details  of  plans  made  to  extend 
perhaps  through  centuries — is  essential;  and  not  the  least  important 
part  of  the  problem  which  you  have  referred  to  the  Academy  is  the  con- 
sideration of  the  organization  needed  to  administer  the  Government 
forests,  which  already  cover  in  established  reservations  several  millions 
of  acres. 

The  Academy  will  bring  to  the  consideration  of  these  problems  the 
ability,  the  patriotism,  and  the  disinterestedness  of  its  members  best 
fitted  by  special  traiuing  and  knowledge  to  deal  with  them.  The  scope 
of  the  investigation,  however,  is  so  broad,  involving  as  it  does  the  future 
of  a  considerable  part  of  the  United  States  and  millions  of  its  inhab- 
itants, that  you  will,  I  am  sure,  realize  that  it  is  impossible  to  present 
a  final  report  before  the  adjournment  of  the  present  Congress.  The 
committee  of  the  Academy  will  require  the  counsels  of  a  lawyer  familiar 
with  the  decisions  of  the  General  Land  Office,  and  I  respectfully  request 
that  you  will  designate  one  of  the  law  officers  of  your  Department  to 
aid  it,  and  that  a  room  in  the  Department  and  clerical  assistance,  when 
needed,  may  be  provided  for  the  Commission  or  its  secretary. 

Questions  submitted  by  Congress  or  by  the  Departments  to  the 
National  Academy  of  Sciences  are  referred  to  special  committees 
appointed  by  the  president  of  the  Academy  with  the  advice  of  members 
familiar  with  the  special  subjects  requiring  examination  and  report. 
Experts  not  members  of  the  Academy  may,  if  desirable,  be  appointed 
on  such  committees.  In  the  case  of  the  very  important  questions  upon 
which  you  have  asked  the  advice  of  the  Academy,  I  have  appointed  as 
an  appropriate  commission  the  following-named  persons,  of  whom  one 
only  is  not  a  member  of  the  Academy,  but  all  of  whom  are  eminently 
qualified  by  previous  study  and  active  field  work  to  prepare  a  report 
upon  which  legislation  may  be  based. 

Chairman,  Prof.  Charles  S.  Sargent,  director  of  the  Arnold  Arbore- 
tum, author  of  the  Sylva  of  the  United  States  and  of  numerous  papers 
upon  arboriculture;  conductor  of  Garden  and  Forest. 

Mr.  Alexander  Agassiz. 

Gen.  Henry  L.  Abbott,  an  eminent  engineer  and  hydrographer  famil- 
iar with  the  Western  country. 

Prof.  William  H.  Brewer,  of  Yale  University,  a  prominent  botanist 
and  agriculturist,  who  has  served  on  the  geological  surveys  of  Cali- 
fornia, also  familiar  with  the  country  west  of  the  Mississippi. 

Mr.  Arnold  Hague,  of  the  United  States  Gwlo%\v!».\  ^\ix^^^  ^^^S^. 
known  as  a  prominent  geologist. 
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Mr.  Giflbrd  Pincbot,  who  has  a  very  high  reputatiou  as  an  arboricul- 
tmrfst. 

In  addition  to  these,  the  president  of  the  Academy  is  ex  officio  a 
member  of  all  commissions  appointed  at  the  request  of  Congress  or 
by  any  of  the  Departments. 

The  memibers  of  the  Academy  serve  the  Government  without  com- 
pensation; but  it  is  evidently  proper  that  provision  should  be  made 
for  reftinding  their  traveling  and  other  absolutely  necessary  expenses, 
and  for  such  field  and  other  work  as  may  be  necessary  to  enable  the 
Commission  to  prepare  its  report  intelligently,  and  I  respectfully  suggest 
that  a  sum  of  money,  not  exceeding  $25,000,  be  placed  at  the  disposal 
of  the  Commission  for  the  purposes  of  this  investigation. 
Very  respectfully,  your  obedient  servant, 

WOLOOTT   GlBBS 

0 

President  of  the  National  Academy  of  Sciences, 


To  the  Hon.  Ja,oob  D.  FranoiSy  Secretary  of  the  Interior, 

Newport,  E.  I.,  Octeber  26^  1896. 

Sir:  The  Commission  appointed  by  me,  at  the  request  of  the  Hon. 
Hoke  Smith,  Secretary  of  the  Interior  of  the  United  States,  to  examine 
the  forests  on  the  national  domain^  and  to  recommend  a  system  of  gen- 
eral forest  management  for  the  nation,  has  lately  retarued  from  the 
West,  where  it  has  passed  the  summer  in  studying  the  composition 
and  condition  of  all  the  great  forest  region  of  the  Pacific  States  and 
Territories,  and  in  gathering  testimony  bearing  upon  the  question  of 
forest  protection  and  the  relation  of  forests  to  population,  present  and 
future.  The  Commission  is  now  engaged  in  preparing  its  report,  which 
I  have  reason  to  hope  I  shall  be  able  to  transmit  to  the  Secretary  during' 
the  coming  year. 

Very  respectiully,  yours, 

WOLOOTT  GiBds, 
President  of  the  National  Academy  of  Sciences, 


United  States  Department  op  Agbioultube^ 

Bureau  op  ANiMAiL  Industry, 

Washington^  D,  C,  April  21^  1896. 

Sir:  At  the  meeting  of  the  third  International  Zoological  Congress, 
held  at  Leyden  in  September,  1895,  an  international  commission  of  five 
members  was  appointed  to  study  all  of  the  codes  of  zoological  nomen- 
clature proposed  in  various  countries,  to  compare  these  codes  with  the 
present  international  code,  and  to  report  at«the  next  intemaitional  con- 
gress in  England,  1898,  any  recommendations  and  amendments  to  the 
iDterDational  code  which  the  commission  should  think  advisable;  also 
to  make  an  official  translation  of  the  code  from  t\i«  Yt^T^eli  into  English 
Ao^/  Oerman. 
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The  members  of  this  commission  are:  Dr.  Slater  (England),  Dr. 
Baphael  Blanchard  (France),  Prof.  Victor  Cams  (Germany),  Pro- 
fessor Jentink  (Holland),  and  Dr.  Stiles  (United  States). 

Upon  returning  from  the  congress  to  this  country  I  immediately 
suggested  to  certain  American  zoologists  the  advisability  of  the  appoint- 
ment of  an  American  advisory  board,  to  which  1  might  submit  for 
approval  or  disapproval  all  the  propositions  I  intend  to  support  in  the 
meetings  of  the  international  commission,  and  as  this  plan  met  with 
favor,  I  have  addressed  certain  scientific  bodies,  requesting  of  each  the 
appointment  of  a  representative  upon  the  advisory  board.  In  response 
to  these  requests  the  following  gentlemen  have  thus  far  been  appointed: 
By  the  Smithsonian  Institution,  Dr.  Dall;  by  the  Society  of  American 
Naturalists,  Professor  Oope;  by  the  American  Ornithologists'  Union, 
Dr.  Allen. 

The  matter  will  also  be  brought  to  the  attention  of  the  Eoyal  Society 
of  Canada  and  the  American  Association  for  the  Advancement  of  Sci- 
ence at  their  next  meeting.  In  accordance  with  their  general  plan  as 
set  forth  in  this  letter  and  in  the  inclosed  clipping,  I  respectfully 
request  that  the  National  Academy  of  Sciences  appoint  one  of  its 
members  as  a  representative  upon  this  advisory  board.  In  making 
this  request  I  agree  that  my  vote  upon  any  given  proposition  in  the 
international  commission  shall  be  governed  by  this  advisory  board, 
should  the  occasion  arise  that  my  personal  opinion  upon  that  propo- 
sition differs  from  the  opinion  of  the  advisory  board. 

Hoping  that  the  Academy  will  be  willing  to  appoint  the  representa- 
tive desired,  I  remain,  very  respectfully,  yours, 

Ch.  Wardell  Stiles, 
Zoologist  J  Bureau  of  Animal  Industry^  and 

UniUd  States  Oovernment  Delegate  to  the 
Third  International  Zoological  Congress. 

Prof.  WOLCOTT  GiBBS, 

President  of  the  Nation^al  Academy  of  Sciences, 


To  the  Hon.  Jacob  H.  Oallingery  Senator  of  the  United  States,  Chairman 

of  Subcommittee,  etc, 

Washington,  D.  C,  April  2 i,  1896. 

Sir  :  Referring  to  Senate  bill  1552,  we  respectfully  invite  your  atten- 
tion to  the  fact  that  the  National  Academy  of  Sciences  is  now  in  session 
in  this  city,  and  that  this  body  is  generally  recognized  as  the  highest 
scientific  tribunal  in  the  United  States;  also  that  the  act  incorporating 
it  contains  the  following  clause:  ^^And  the  Academy  shall,  whenever 
called  upon  by  any  Department  of  the  Government,  investigate,  exam- 
ine, experiment,  and  report  upon  any  subject  of  science  or  art.''  (Act 
approved  March  3, 1863.) 
S,  Doc.  50 2 
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We  respectfully  request  that  the  National  Academy  of  Sciences  be 
called  upon  to  express  an  opinion  as  to  the  scientific  value  of  experi- 
ments upon  the  lower  animals  and  as  to  the  probable  effect  of  restrict- 
ive legislation  upon  the  advancement  of  biological  science. 
Very  respectfully, 

D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry, 

J.  E.  Tryon, 

Surgeon- General  U.  8.  N. 

Geo.  M.  Sternberg, 
Surgeon- General  U.  S.  A, 

Walter  Wyman, 
Surgeon- General  United  States  Marine- Hospital  Service. 


To  the  Hon,  Jacob  H.  Gallinger, 

Washington,  D.  C,  April  24^  1896. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  letter  addressed 
to  you  by  D.  E.  Salmon,  the  Chief  of  the  Bureau  of  Animal  Industry; 
J.  E.  Tryon,  Surgeon- General  United  States  Kavy;  George  M.  Stern- 
berg, Surgeon-General  United  States  Army,  and  Walter  Wyman, 
Surgeon-General  United  States  Marine-Hospital  Service,  asking  that 
the  National  Academy  of  Sciences  be  called  upon  to  express  an  opinion 
as  to  the  scientific  value  of  experiments  upon  the  lower  animals  and 
as  to  the  probable  effect  of  restrictive  legislation  upon  the  advance- 
ment of  biological  science.  The  letter  of  these  gentlemen  is  supple- 
mented by  an  expression  of  your  desire  that  the  National  Academy  of 
Sciences  should  report  or  make  suggestions  upon  the  subject.  In  accord- 
ance with  your  request,  I  have  the  honor  to  submit  to  you  the  follow- 
ing reiK)rt  as  the  expression  of  the  opinion  of  the  National  Academy 
of  Sciences: 

Biology  is  the  science  of  living  organisms  and  tissues,  and  must 
therefore  advance  by  means  of  observations  and  experiments  made 
upon  living  beings.  One  of  its  most  important  branches,  viz,  physi- 
ology, or  the  science  which  deals  with  all  the  phenomena  of  life,  from 
the  activity  of  bacteria  to  that  of  the  brain  cells  of  man,  forms  the 
foundation  upon  which  the  science  and  practice  of  medicine  are  built 
up,  since  a  knowledge  of  the  bodily  functions  in  their  normal  state  is 
essential  for  the  understanding  and  treatment  of  those  derangements 
of  function  which  constitute  disease. 

The  fact  that  the  pursuit  of  physiology  consists  chiefly  in  the  study 
of  physical  and  chemical  phenomena  as  manifested  by  living  beings 
makes  it  necessary  that  physiology  should  be  studied  by  experimental 
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methods.  The  physiologist,  no  less  than  the  physicist  and  the  chemist, 
can  expect  advancement  of  his  science  only  as  the  result  of  carefully 
planned  laboratory  work.  If  this  work  is  interfered  with,  medical  sci- 
ence will  continue  to  advance,  as  heretofore,  by  means  of  exi)eriment, 
for  no  legislation  can  affect  the  position  of  physiology  as  an  experi- 
mental science;  but  there  will  be  this  imi)ortant  difference,  that  the 
experimenters  will  be  medical  practitioners  and  the  victims  human 
beings. 

That  animals  must  suffer  and  die  for  the  benefit  of  mankind  is  a  law 
of  nature,  from  which  we  can  not  escape  if  we  would,  and  as  long  as 
man  claims  dominion  over  the  brute  creation  and  asserts  his  right  to 
kill  and  mutilate  animals  in  order  to  obtain  food  and  clothing,  and  even 
for  purposes  of  amusement  and  adornment,  it  is  surely  unreasonable  to 
wage  a  humanitarian  warfare  against  the  only  kind  of  pain-giving 
practice  that  has  for  its  object  the  relief  of  pain. 

The  death  of  an  animal  in  a  i)hysiological  laboratory  is  usually 
attended  with  less  suffering  than  is  associated  with  so-called  natural 
deaths,  for  the  discovery  of  anaesthetics  has  extended  its  beneficent 
intiuen^e  over  the  lower  animals  as  well  as  over  the  human  race,  and  in 
modern  laboratories  anaesthetics  are  always  employed,  except  when  the 
operation  involves  less  suffering  to  the  animal  than  the  administration 
of  the  anaesthetic  (as  in  the  case  of  inoculations)  or  in  those  rare  instances 
in  which  the  anaesthetic  would  interfere  with  the  object  of  the  experi- 
ment. The  suffering  incident  to  biological  investigation  is  therefore 
trifling  in  amount  and  far  less  than  that  which  is  associated  with  most 
other  uses  which  man  makes  of  the  lower  animals  for  purposes  of  bust 
ness  or  pleasure. 

As  an  offset  to  this  trifling  amount  of  animal  suffering  are  to  be  placed 
incalculable  benefits  to  the  human  race.  From  the  time  when  Aristotle 
first  discovered  the  insensibility  of  the  brain  to  the  time  when  the  latest 
experiments  in  the  use  of  antitoxin  have  largely  robbed  diphtheria  of 
its  terrors,  almost  every  important  advance  in  the  science  of  medicine 
has  been  the  direct  or  the  indirect  result  of  knowledge  acquired  through 
animal  experimentation. 

It  is,  of  course,  conceivable  that  persons  whose  occupations  lead  them 
to  sacrifice  animal  life  for  scientific  purposes  may  at  times  pay  too  little 
regard  to  the  suffering  which  they  inflict,  but  the  Academy  understands 
that  even  those  who  advocate  restrictive  legislation  by  Congress  do  not 
claim  that  such  abuses  exist  in  the  District  of  Columbia,  and  until  evi- 
dence of  this  sort  is  presented  it  would  seem  to  be  the  part  of  wisdom 
to  leave  the  regulation  of  research  in  the  hands  of  the  governing  bodies 
of  the  institutions  in  which  the  work  is  going  on.  The  men  engaged 
in  this  work  are  actuated  by  motives  no  less  humane  than  those  which 
guide  the  persons  who  desire  to  restrict  their  action.  Of  the  value  of 
any  given  experiment  and  of  the  amount  of  suffering  which  it  involves 
they  are,  owing  to  their  special  training,  much  better  able  to  jud^e. 
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When  the  men  to  whom  the  Government  has  intrusted  the  care  of  its 
higher  institutions  of  research  shall  show  themselves  incapable  of 
administering  them  in  the  interest  of  science  and  humanity,  then,  and 
not  till  then,  will  it  be  necessary  to  invoke  the  authority  of  the  National 
Legislature. 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

WOLCOTT  GiBBS, 

President  of  tlie  National  Academy  of  Sciences, 
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APPENDIX  A, 


COH8TITX7TION   AND    RX7LES    OF   THE   NATIONAL  ACADEM7   OF 

SCIENCES. 

Aa  amended  and  adopted  April  17|  1872,  and  farther  amended  April  20,  1875 ;  April 
21, 1881;  April  19, 1882;  April  18, 1883;  April  19, 1888,  and  April  18, 1895. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jnly  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  mles: 

Akticle  I.— of  members. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  mast  be  citizens  of  the  United  States. 

Seo.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Seo.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Abticu  II.— of  the  officers. 

Seo.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.  A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
however,  be  filled  by  appointment  of  the  president  of  thf^  ^<^^^^^^k£^ 
until  the  next  stated  session  of  tki^  A^csA^ui^* 
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Seo.  2.  The  officers  of  the  Academy,  together  with  six  members  to  be 
elected  by  the  Academy  at  the  first  stated  session  in  each  year,  shall 
constitute  a  council  for  the  transaction  of  such  business  as  may  be 
assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  ^he  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigation  s  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  the 
aid,  upon  committees,  of  experts  or  men  of  special  attainments,  not 
members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nomiuations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  anotiier 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes;  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
bj  a  minority  of  the  members  present,  shall  be  open  to  the  public;  those 
Jbr  the  traaaaction  of  business,  closed* 
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Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  daring  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  foor  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Articlk  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately,  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  Hxed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close 
of  the  session  at  which  they  are  elected  and  continue  until  the  close  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner: Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot,  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot,  each  member  present  may  vote  for  not  exceeding  three  i>ersous, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  sessioa 
of  each  year  held  in  Washington,  and  not  ixiox^  XX^sKCL^^i&ssB^idKs^^d&siS^ 
be  elected  at  that  sesaioiu 
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Before  and  duriug  elections,  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  msyority 
vote  of  the  members  present. 

Sbo.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Seo.  7,  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two  thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those  names 
for  which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  his  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  liesignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Articlk    V.--OP     SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,   AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien* 
tific  meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author,  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsi- 
ble for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 

aliaU  be  submitted  to  the  council  for  approval,  except  those  requested 

bjr  the  Oovenunent  of  the  United  Btatea,  ^YiiqYl  ^ViaU.  b^  acted  on  by 
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tbe  president,  who  will  in  sach  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Seo.  5.  The  advice  of  the  Academy  shall  be,  at  all  times,  at  the  dis- 
X)osition  of  the  Government,  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Oongress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Seo.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  science 
may  also  be  accepted  and  administered  by  the  Academy. 

Article  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Seo.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  corpo- 
rate name  of  the  Academy,  in  stocks  of  the  United  States;  or,  with  the 
approval  of  the  council,  in  State  bonds,  or  first-mortgage  bonds  on  real 
estate.  The  treasurer  shall  have  authority,  with  the  approval  of  the 
council,  to  sell  and  transfer  any  United  States  bonds  held  by  him  in 
the  corporate  name  of  the  Academy. 

Sec.  2.  Ko  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Articlk  Vn.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two-thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  api>ointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property,  owned  or  held  in  trust  by 
the  Academy,  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members;  to  arrange  the  business  of 
each  day;  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and  when  it  appears  advisable  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

Y.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice-presi- 
dent. 

2.  Eoll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Keports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 
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8.  Oil  the  last  day  of  tbe  session  the  rough  minates  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate  of 
the  United  States,  unless  suspended  by  unjinimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presentation 
shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  convenient, 
those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy  and 
intended  for  i)ublication  shall  be  referred  at  the  meeting  at  which  they 
are  read  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIV.  The  proper  secretary  shall  a<;knowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  dex)osited  shall  be  kept  by  tlie  liome 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVI.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committeiC^^  apvointed  to  make 
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scientific  investigations  at  the  request  of  Departments  of  the  Gov- 
ernment, and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XVIII.  Nominations  for  membership  should  state  the  full  name,  resi- 
dence, the  ofticial  position,  and  the  special  scientific  studies  of  the  can- 
didate.   A  form  of  nominatitm  shall  be  prepared  by  the  home  secretary. 

XIX.  At  least  sixty  days  before  the  election,  the  members  signing  the 
nomination  should  furnish  the  home  secretary  with  a  sufficient  number 
of  printed  copies  of  a  list  of  the  more  important  original  works  of  the 
nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member  of 
the  Academy. 

XX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back  of 
which  is  written  the  name  of  the  sender,  and  which  is  addressed  to  the 
home  secreta.ry ;  such  enveloi)e8  will  be  opened  only  by  the  tellers. 

XXI.  All  discussions  as  to  the  claims  and  qualifications  of  nomi- 
nees at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1804,  the  president  is,  ex  officio, 
a  member  of  all  Government  committees  of  the  Academy. 
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ORGANIZATION  OF  THE  AGADBMT,  1896. 

Expiration  of  term. 

GiBBS,  WoLCOTT,  Preatdetit April,  1901 

Walker,  F.  A.,  rio$'Pre9ident April,  1897 

AGABAiZf  A,  f  Foreign  Secretary April,  1901 

Hall,  A.,  ITome  Secretory April,  1901 

Billings,  John  S.,  Treaeurer April,  1899 

ADDITIONAL  ME1JBBB8  OF  COUNCIL,  1896-97. 

BowDiTcu,  H.  p.  Marsh,  O.  C. 

Brush,  G.  J.  Nbwcomb,  S. 

GooDALB,  G.  L.  Hbmsbn,  Ira. 

COMMITTEES  OF  THE  ACADEMY. 

On  WeightSj  Measures,  and  Coinage, 

Mendenhall,  T.  C.  Newcomb,  S. 

Michelson,  a.  a.  Peirce,  C.  S. 

Young,  C.  A.  ** 

On  the  Election  of  Foreign  Associates, 

Hall,  A.  Mitchell,  S.  W. 

Agashiz,  a.  Newcomb,  S. 

On  Publication. 

The  Home  Secretary.  Mendenhall,  T.  C. 

Billings,  J.  S.  Nbwcomb,  S. 

Powell,  J.  W. 

On  PuhlicaHons  of  the  Academy. 
Gijx,  T. 

On  the  Belation  of  the  Academy  to  the  Government. 

The  President.  Billings,  J.  S. 

Vice-President.  Brush,  G.  J. 

Secretaries.  Powell,  J.  W. 

TRUST  FUNDS. 
Board  of  Direction  of  the  Baohe  Fund. 

GxBBS,  WoLCOTT.  CHANDlJUy  S.  C. 

Goodalb,  G.  L. 
S.  Doc.  60 3  ^ 
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'  Board  of  Tnuteei  of  the  Watson  Fund, 
NkwcomB)  S.,  Chairman,  Hall,  A. 

Tke  Henry  Draper  Fund, 

Barker,  G.  F.,  Chairman,  Trowbridge,  J. 

Newcomb,  S.  Wright,  A.  W. 

Young,  C.  A. 

The  J,  Laufrenoe  Smith  Fund, 

Brush,  G.  J.,  Chairman,  Johnson,  S.  W. 

Hall,  A.  Pumpelly,  R. 

Remsen,  Ira. 

The  Barnard  Medal. 

Chandler,  C.  F.,  Chairman,  Comstock,  C.  B. 

Boss,  Lewis.  Dana,  £.  S. 

The  Woloott  Gibhs  Fund, 

Jackson,  C.  L.  Remsen,  Ira. 

Drown,  T.  M. 

MEMBERS  OF  THE  NATIONAL   ACADEBCT  OF    SCIENCES. 

JANUARY  1,  1897. 

Date  of 
election. 

Abbe,  Cleveland Washington,  D.  C,  1879 

Abbot,  H  enry  L.  ,  U.  S.  A Army  Building ^  Xcw  York  City.  1872 

AOASSiz,  Alexander Cambridge,  Mass,  1866 

Allen,  J .  Asaph American  Museum,  New  York  City,  1876 

Barker,  George  F 3909  Locust  si,,  Ph Uadelph  Ui,  Pa,  1876 

Barus,  Carl Providence,  It,  I.  1892 

Bell,  A.  Grauam Washington,  D,  C,  1883 

Billings,  John  S.,  U.  8.  A S2  E.  Thirty-firttt  si.,  Xew  York,  1883 

fioss,  Lewis Albany,  X,  T,  1889 

BowDiTCU,  Hekry  P Jamaica  Plain,  Mass,  1887 

Brewer,  Wiluam  H Xew  Eavefi,  Conn.  1880 

Brooks,  W,  K Johns  Hopkins  University,  Baltimore,  Md,  1884 

Brush,  George  J Xew  Haven,  Conn.  1868 

Chandler,  Charles  F Xew  York  City.  1874 

Chandler,  Seth  C 16  Craigie  st,,  Cambridge,  Mass,  1888 

Chittenden,  Russell  H New  Haven,  Conn.  1890 

Comstock,  C  yris  B.,  U.  S.  A Army  Building,  Netc  York  City.  1884 

Cope,  Edward  D £100  Pine  st,,  Philadelphia,  Pa,  1872 

CouES,  Elliott Washington,  D.  C,  1877 

Crafts,  James  M 69  Malborough  st.,  Boston,  Mass.  1872 

Dana,  Edward  S New  Haven,  Conn,  1884 

Davidson,  George San  Francisco,  Cat,  1874 

DuTTON,  Clarence  E.,  U.  S.  A Washington,  D,  C,  1884 

Elkin,  William  L *. New  Haven,  Conn,  1895 

Emmons,  Samuel  F Washington,  D,  C.  1892 

Farlow,  W.  G Cambridge,  Mass.  1879 

Gibbs,  JOSLA.H  Willard New  Haven,  Conn,  1879 

OiBBB,  WoLCOTT Newport,  B.  I.  

Gilbert,  QbovkK W9jshi%giaf^  D.  C.  1883 
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Date  of 
election. 

873 
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Gill,  Theodore  N Wiuhington^  D.  C. 

GooDALE,  George  L Cambridge,  Mosb, 

Hague,  Arnold U.  8,  Geological  Survey,  Washington,  D.  C, 

Hall.  Asaph Washington,  D,  C, 

Hall,  James Albany,  N.  T, 

Hastings,  Charles  S New  Haven,  Conn, 

HiLGARD,  Eugene  W Berkeley,  Cal. 

Hill,  George  W West  Nyack,  N,  T. 

Hill,  Henry  B Cambridge,  Maes, 

HoLDEN,  Edward  S San  Jose,  Cal. 

Hyatt,  Alpheus Soo.  of  Nat,  History,  Boston,  Mass, 

Jackson,  Charles  L Cambridge,  Mass, 

Johnson,  Samuel  W New  Haven,  Conn, 

King,  Ci-arence Century  Club,  NewYork  City. 

Lanoley,  Samuel  P Washington,  D,  C. 

Lea,  M.Carey 4S0  Walnut  St,,  Philadelphia,  Pa. 

Le  Conte,  Joseph Berkeley,  Cal, 

Lesley,  J.  Peter 1008  Clinton  St,,  Philadelphia,  Pa. 

Marsh,  O.  C New  Haren,  Conn, 

Mayer,  Alfred  M Hoboken,  N,  J, 

BIayo-Smith,  Richmond Columbia  College,  Nete  York  City. 

Mbndenhall,  Thomas  C Worcester,  Mass, 

Michael,  Arthur Somerville,  Mass. 

Michelson,  Albert  a : Chicago,  III. 

Mitchell,  Henry 18  Hawthorne  St.,  Boston,  Mass, 

Mitchell,  S.  Weir 15S4  Walnut  St,,  Philadelphia,  Pa, 

Morse,  Edward  S Salem,  Mass, 

Morton,  Henry Hoboken,  N,  J, 

Newcomb,  Simon,  U.  S.  N Washington,  D,  C, 

Packard,  A.  S Providence,  R,  I, 

Peirck,  Charles  S Milford,  Pa, 

Pickering,  Edward  C Cambridge,  Mass, 

Powell,  John  W Washington,  D,  C, 

Pumpelly,  Raphael Gibbs  Ave.,  Newport,  B.  I, 

Putnam,  Frederick  W Cambridge,  Mass, 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md, 

Rogers,  Fairm an 147  S,  Fourth  St. ,  Philadelphia,  Pa. 

Rogers,  William  A Waterville,  Me. 

Rood,  OgdenN New  York  City, 

Rowland,  Hknry  A «7b^fi«  Hopkins  University,  Baltimore,  Md. 

Sargent,  Charles  S Jamaica  Plain,  Mass. 

ScHOTT,  Charles  A Washington,  D,  C, 

ScuDDER,  Samuel  H Cambridge^  Mass, 

Sellers,  William 1600  Hamilton  St.,  Philadelphia,  Pa. 

Smith,  Sidney  I New  Haren,  Conn, 

Trowbridge,  John Cambridge,  Mass. 

Trumbull,  J.  H Hartford,  Conn. 

Verrill,  a.  E New  Haven,  Conn. 

Walker,  Francis  A Boston,  Mass, 

Welch,  William  H Baltimore,  Md. 

White,  Charles  A Washington,  D,  C. 

Whitman,  Charles  O Chicago.  III. 

W^OOD,  Horatio  C 19t5  Chestnut  St,,  Philadelphia,  Pa. 

Wright,  Arthur  W U««  Bwo«ii^C^xcK 

YoxnxQ,  CoABLsa  A Ptvm^Uipn,^*^^ 
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HONORARY  BfEMBER. 
Lyman,  Thbodorb Brooklinef  Ma$9. 

DECEASED  MEMBERS. 

Dateof  deaUi. 

*Agas8iz,  Louis Dec.  14, 1873 

^Alexander,  J.  H Mar.  2,1867 

^^ Alexander,  Stephen June  25,1883 

"Bache,  Alexander  Dallas Feb.  14, 1867 

•Baird,  Spencer  F Aug.  19,1887 

Barnard,  F.  A.  P Apr.  27,1889 

Barnard,  .T.  G May  14,1882 

Bartlett,  W.  H.C Feb.  11,1893 

*Brown-8equard,  Charles  E Apr.  2,1894 

Casev,  Thomas  L.,  U.  S.  A Mar.  25,1896 

•Caswell,  Aijcx IS Jan.  8,1887 

•Chauvenet,  William Dec.  13,1870 

•Clark,  Henry  James July  1,1873 

•Coffin,  James  H Jan.  6,1873 

Coffin,  J.  H.  C Jan.  8,1890 

•Cook,  George  H Sept.  22,1889 

CooKK,  JosiAii  P Sept.    3, 1894 

*Dalton,  J.  C Feb.  2,1880 

Dana,  James  D Apr.  14,1895 

♦Davis,  Charles  H Feb.  18,1877 

•Draper,  Henry ^ Nov.  20,1882 

•Draper,  John  W Jan.  4,1882 

•Eads,  James  B Mar.  8,1887 

•Engelmann,  George Feb.  4,1884 

•Ferrel,  William Sept.  18,1891 

•Frazer,  John  Fries Oct.  12,1872 

•Garb,  WiLi JAM  M May  30,1878 

Gbnth,  F,  a Feb.  2,1893 

•Giluss,  James  Melville Feb.  9, 1865 

GooDE,  G.  Brown Sept.    6,1896 

•Gould,  Augustus  A Sept.  15,1866 

Gould,  Benjamin  A Nov.  27,1896 

•Gray,  Asa Jan.  30,1888 

•GuYOT,  Arnold Feb.  8,1884 

•Hadlky,  James Aug.  1,1864 

•Haldemax,  S.  S Si^pt.  20,1880 

•Hayden,  F.  V ^ Dec.  22,1887 

♦Henry,  Joseph May  13,1878 

•Hilgard,  Julius  E May  8,1891 

•Hitchcock,  Edward Feb.  27,1864 

•Holhrook,  J.  E Sept.    8,1871 

•Hubbard,  J.  S Aug.  16,1863 

•Humphreys,  A.  A Nov.  28,  iSh3 

Hunt,  T.  Sterry Feb.  12,1892 

"KiRKijLND,  Jaked  P Dec.  10,1877 

*Laxe,  J.  Homer May  3,1880 

•LeConte,  John Apr.  29,1891 

*Le  C'ONTE,  John  L Nov.  15,1883 

Leidy,  Joseph Apr.  30,1891 

*Lesquereux,  Leo Oct.  25,1889 

LOMGSTRETH,  MiSRS  F Dec.  27, 1891 

"LooMta,  Elias Aug.  16, 1889 


* Biogrmphietd  ntftioes  luive  been  pnMnted  o£  tboae  dmg;ii«i\AA.\)^  «Ai  «a^«mV. 
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Dftte  of  death. 

LovSRiNG,  J08BPH Jan.   18,1882 

♦Mahan,  D.  H Sept.  16,1871 

♦Marsh,  G.P July  23,1882 

*Meek,  F.  B D60.   21,1877 

•Meigs,  M.  C Jan.     2,1892 

♦Morgan,  Lewis  H Deo.    14,1881 

Newberry,  J.  S Deo.     7,1892 

Newton,  H.  A Aug.     1,1896 

Newton,  John May     1,1895 

•Norton,  William  A Sept.  21,1883 

•Oliver,  James  E Mar.  27,1895 

Peters,  C.  H.  F July  18,1890 

•PouRTALES,  L.  F July  19,1880 

BoiXiERS,  John May     5,1882 

Rogers,  Robert  E 6ept.    7,1884 

•Rogers,  William  B May   30,1882 

•RuTHERFUKi),  Lewis  M May   30,1892 

•Saxton,  Joseph Oct.    26«1873 

•Silliman,  Benj.,  Sr Nov.  24,1864 

SiLLiMAN,  Benj.,  Jr Jan.    14,1885 

•Smith,  J.  Lawrence Oct.    12,1883 

•Stimpson,  William May   26,1873 

•Strong,  Theodore Feb.     1,1869 

•Suluvant,  W.  S Apr.    30,1873 

*ToRREY,  John Mar.   10,1873 

♦Totten,  J.  G Apr.   22,1864 

Trowbridge,  William  P Aug.   12,1892 

TucKERMAN,  Edward Mar.   15,1886 

Warren,  G.  K Aug.     8,1882 

Watson,  James  C Nov.    23,1880 

♦Watson,  Sereno Mar.     9,1892 

•Winlock,  Joseph June  11,1875 

•Woodward,  J.  J.,  U.S.  A Aug.  17,1884 

•Worthen,  a.  H May     6,1888 

•Wtman,  Jeffries Sept.    4,1874 

FOREIGN  ASSOCIATES. 

BtTNSEN,  Robert  W Heidelberg. 

Stri've,  Otto  von Pulkowa, 

Stokes,  Sir  George  G Cambridge, 

Sylvester,  J.  J Oxford, 

Hooker,  Sir  J.  D Keto, 

Lord  Kelvin Glasgow, 

AuwERS,  Arthur Berlin, 

Bertrand,  J.  L.  F Paris. 

ViRciiow,  Rudolph  von Berlin, 

Bkhthelot,  M.  P.  E Parte, 

KoLUKKR,  Albert  von WUrzburg, 

RicHTHOFEN,  F.  VON Berlin, 

Gegenbaur,  Carl Heidelberg, 

Weierstrass,  Karl Berlin, 

Rammelsberg,  K.  F Berlin, 

Leuckart,  Rudolph Leipsic. 

Sachs,  Julius  von WUrzburq. 

Lie,  Sophus l^-^t^a* 

•Biographical  notices  have  been  pTesented  oi  t\io»^  d«ii\Ba»^ftft^>^^  «^  TwX«evifi«^^ 
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DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 
Carl  Ernst  von  Baer. 
Henry  Mii^e-Edwards. 
Michael  Faraday. 
L.  Elie  db  Beaumont. 
Sir  David  Brewster. 
G.  A.  A.  Plana. 
F.  W.  A.  Argelander. 
Friedrich  W^hler. 
J.  B.  Dumas. 

J.   B.  J.  D.  BOUSSINGAULT. 
M.   E.   CUEVREUL. 

MicuEL  Chasi^s. 
Sir  George  B.  Airy. 
J.  C.  Adams. 
Sir  Richard  Owen, 
c.  h.  c.  burmeister. 
Arthur  Cayley. 
T.  H.  Huxley. 
Hugo  Gyld6n. 
F.  F.  Tisserand. 


Sir  Roderick  I.  Murchison. 
Victor  Regnault. 
H.  W.  Dove. 
C.  A.  F.  Peters. 
Justus  von  Liebio. 
Alexander  Braun. 
Joachim  Barrande. 
Adolpue  WCrtz. 
Theodore  von  Oppolzrr. 

G.   R.   KiRCHOFF. 

Rudolph  Clausius. 

James  P.  Joule. 

Carlos  Iua5(ez. 

Jean  Servais  Stas. 

Alphonsb  de  Candolle. 

a.  w.  hofmann. 

Baron  H.  von  Helmholtz. 

K.  F.  W.  LuDWiG. 

Louis  Pasteur. 

August  Kekul^^. 

Emil  Du  Bois  Reymond. 
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National  Academy  of  Sciences, 

Washingtony  D,  C,  January  1, 1S98, 

SiB:  In  couformity  with  the  requiremeuts  of  the  act  of  iucorpora- 
tion,  approved  March  3, 18G3,  I  have  the  honor  to  sabmit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  re6i)ectfully, 

WOLCOTT  GiBBS, 

President  of  the  National  Academy  of  Sciences. 
The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 


AN  ACT  io  incorporate  the  National  Academy  of  ScienceA. 

Be  it  enacted  by  the  Senate  and  Honne  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  Louis  Agassiz,  Massaclia- 
setts;  J.  II.  Alexaitder,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Baclie,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  (i.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  0.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Ehode  Island;  William  Chauvenet,  Missouri;  J.  IT,  0.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,New 
Jervsey ;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Fidward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania ;  J.  L.  Le  Conte,United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts;  John  Kodgers,  United  States  Navy, 
Indiana;  Fairmau  Eogers,  Pennsylvania;  R.  B.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts j  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  further  enactedy  That  the  National  Academy  of  Sci- 
ences shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  power  to  laasaJiASXss^  ^-^^ 
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organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
into  classes,  and  all  other  matters  needful  or  usual  in  such  institution, 
and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  ux)on  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  ])urx)ose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3, 1863. 

AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledy  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty;three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approveil,  July  14, 1870. 

Department  op  State,  June  lo,  188,9. 
True  copies. 

SEVELLON   A.  T5UOWN, 

Chief  Chrk. 


AN  ACT  to  antborize  the  National  Academy  of  Sciences  to  receive  .ind  liold  tnint 
funds  for  the  promotion  of  science,  and  for  other  purpos<:8. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1884. 

Department  of  State,  Jtine  24^  1884. 
A  true  copy. 

Sbvbllon  a.  Brown, 

Chief  Clerk. 
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SESSIONS  OP  THE  NATIONAL  ACADEMY. 

Dnriug  the  year  1897  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session,  held  at  Washington,  April  20  to  22, 
inclusive.  The  second  was  a  scientific  session,  held  at  Boston,  Novem- 
ber 16  to  18.  The  third,  a  special  session,  held  at  Boston,  November 
17,  for  the  transaction  of  business. 

ANNUAL   MEETING. 

[Held  at  Washington,  April  20  to  22,  1897.] 

The  session  was  held  in  the  National  Museum,  the  president,  Mr. 
Wolcott  Gibbs,  presiding. 

The  following-named  members  were  present  during  the  session: 
Abbe,  Abbott,  Agassiz,  Barker,  Billings,  Bowditch,  Brewer,  Brooke, 
Brush,  Chandler  (S.  C),  Comstock, Crafts,  Emmons,  Gibbs  (W.),  Gilbert, 
Gill,  Tlayne,  Hall  (A.),  Hastings,  Hill  (S.  W.),  Hyatt,  Langley,  Marsh, 
Mendenhall,  Michelson,  Morse,  Newcomb,  Powell,  Putnam,  Remsen^ 
Rowland,  Walcott,  Wright. 

The  home  secretary  made  no  formal  report,  but  stated  that  the  first 
memoir  of  Vol.  VIII  of  the  Memoirs  of  the  Academy  had  been  printed. 

The  president's  report  was  aa  follows : 

Since  the  publication  of  my  annual  report  to  Congress,  which  dates 
January  1,  1897,  no  new  business  from  Congress  or  from  the  depart- 
ments has  required  the  attention  of  the  Academy.  The  forestiy  com- 
mission will,  as  I  am  informed,  hand  in  its  final  report  on  or  about  the 
1  st  of  May  next.  This  report  will,  of  course,  be  entered  upon  the  records 
of  the  Academy  and  a  copy  of  it  sent  to  the  Secretary  of  the  Interior. 
On  the  1st  of  February  last  I  transmitted  to  the  Hon.  David  R,  Francis, 
Secretary  of  the  Interior,  a  preliminary  rei>ort  by  the  chairman  of  the 
forestry  commission,  Prof.  0.  8.  Sargent. 

The  President  of  thid  United  States*  adopted  the  recommendations  of 
the  commission,  and  on  the  22d  of  February  issued  thirteen  procla- 


*Mt.  C\«ve\a£L(i. 
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mations  establishing  the  reservations  which  the  commission  had 
recommended. 

On  April  5  the  commission,  at  the  request  of  the  Secretary  of 
the  Interior,  addressed  him  briefly,  outlining  the  character  of  the 
recommendations. 

A  report  from  Prof.  T.  N.  Gill,  appointed  to  represent  the  Academy 
at  the  International  Zoological  Congress,  will  not  be  expecte<l  until 
after  the  meeting  of  that  body  in  1898. 

No  action  has  been  taken  by  Congress  upon  the  subject  of  vivisection, 
upon  which  the  opinion  of  the  Academy  was  expressed  at  the  April 
meeting  in  1896,  and  transmitted  to  Senator  Gallinger. 

REPORT   OP  THE   TREASURER. 

Washington,  D.  C,  April  20^  1S97. 

The  President  of  the  National  Academy  of  Sciences: 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  20,  1897 : 


Income. 


To  balauco  brought  forward 
Cash 


lu  vented. 


Interest  received  duiine  1806-97. 
Received  from  mem1)err  tax 


Total  to  be  accounted  for. 


Disbursed,  1896-07. 
Balance: 

Cash 


Invested , 

Total  accounted  for. . 
Available  (less  obligations) 


General 
fund. 


$300.08 

a  500. 00 

18.26 
375.  UO 


1,199.34 


Bache 
fund. 


$5, 223, 72 
2, 527. 12 


Watson 
fund. 


{ 


$1, 266. 52 
a  500. 00 
b  593. 71 
1, 157. 22 


Draper 
fund. 


J.  Law- 
rence 
Smith 
fund. 


Gibbs 
fund . 


$823. 77 
428.20 


7,760.84       3,517.45       1,251.97 


375.65 

323.09 
a  500.  00 


083.35 


1,199.84 


3.475.89 

3,275.45  ■'    1,440.39 

rfi  Aftft  Oft  '/  oSOO.OO 
d  1,000. 00   I    ^5^  7j 

7,750.84  1    3,517.45 


1U.O*   I 


10.01 
1, 241. 96 


$1, 004. 73 

e 596. 57 

444.40 


$133.66 


2, 045. 70 


13.30 

1,435.83 
e 596. 57 


133.  G6 


133.66 


1,251.97       2,045.70 


133.66 


323.09!    2,023.45       1,440.39  j    1,241.06  I    1.423.83 


a  District  of  Columbia  bonds,  3.65  jyer  cent. 
e  Webb  loan,  5  per  cent. 


b  Eamshaw  loan,  6  per  cent. 
dJ.R.  Dos  Paasos  loan,  5  per  cent. 


The  Dunlop  loan  has  been  extended  to  April  ift,  1002. 
The  Stevens  loan,  $4,000,  has  been  paid,  and  a  new  investment  made 
by  the  purchase  of  the  note  of  John  R.  Dos  Passos  for  $5,000,  the  bal- 
ance being  a  part  of  the  income  of  the  Bache  fund. 

There  remains  of  the  uninvested  Watson  fund  $100,  received  last 
year  by  the  calling  in  of  one  of  the  bonds  of  the  Cosmos  Club. 
The  treasurer's  bond  was  renewed  to  June  30, 1897. 
Very  re8i)ectfully, 

JoUN  S.  Billings,  Treasurer. 
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REPORT   OF   THE  AUDITING   COMMITTEE. 

Washington,  D.  C,  April  2G^  1897. 

The  committeo  appointed  to  examine  the  report  of  the  treasurer 

respectfully  report  that  they  have  performed  this  duty,  and  they  hereby 

certify  that  the  statements  of  expenditures,  receipts,  and  balances  cx)r- 

respond  to  the  vouchers  and  accounts  of  the  treasurer  and  are  found 

correct. 

Charles  S.  Hastings. 

Seth  C.  Chandler. 

2017  I  Street  NW.,  Washington,  April  J20, 1897. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  The  committee  appointed  by  yon  to  examine  the  securities  of 

the  Academy  in  the  hands  of  the  treasurer  did  so  on  April  13,  and  we 

have  signed  duplicate  reports,  one  of  which  is  in  the  books  of  the 

treasurer  and  the  other  is  submitted  herewith.    The  securities,  receipts, 

and  papers  examined  by  us  are  in  tlie  lock  box  of  the  Academy  at  the 

building  of  the  Washington  Safe  Deposit  Company. 

Very  respectfully, 

Cleveland  Akbe, 

On  behalf  of  the  chairman,  Mr.  Schott,  who  is  ill. 

PAPERS  READ   AT   THE  ANNUAL  MEETING. 

•  I.  The  Influence  of  Environment  upon  the  Biological  Processes  of 

the  Various  Members  of  the  Colon  Group  of  Bacilli.    An 

Experimental  Study.    By  Adelaide  Ward  Peckham,  M.  D. 

(Presented  by  J.  S.  Billings.) 

•  II.  Oil  the  Energy  Involved  in  Recent  Earthquakes.    T.  C.  Men- 

(lenhall. 
t  III.  On  a  Ring  Pendulum  for  Absolute  Determinations  of  Gravity. 

T.  C.  Mendenhall  and  A.  S.  Kimball. 
t  IV.  Biographical  Memoir  of  G.  Brown  Goode.    S.  P.  Langley. 
t  V.  Biographical  Memoir  of  Thomas  L.  Casey.    H.  L.  Abbot. 
tVI.  Biographical  Memoir  of  Charles  E.  Brown  Sequard.     H.  P. 
Bowditch. 
t  VII.  Biographical  Memoir  of  Hubert  A.  Newton.    J.  W.  Gibbs. 
t  VIII.  Biographical  Memoir  of  George  fl.  Cook.    G.  K.  Gilbert. 
tlX.  On  the  Variation  of  Latitude.    S.  C.  Chandler. 

X.  The  Position  of  the  Tarsiids  and  Relationship  to  the  Phylogeny 

of  Man.    Theodore  Gill. 
XI.  A  New  Harmonic  Analyzer.    A.  A.  Michelson  and  S.  W.  Stratton. 
XII.  Variation  of  Latitude  and  Constant  of  Aberration  from  Obser- 
vations at  Columbia  University.    By  J.  K.  Rees,  H.  Jacoby, 
and  H.  S.  Davis.    (Presented  by  S.  C.  Chandler.) 


Read  April  20.  t  Bead  April  21. 
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XIII.  On  Eecent  BoriDgs  in  Coral  Eeefs.    A.  Agassiz. 

XIV.  Notes  of  Experiments  upon  the  Eontgeu  Eays.    Arthur  W. 

Wright. 

ELECTION  OF  NEW  MEMBERS. 

« 

Four  new  members  were  elected  at  this  session,  William  H.  Dall,  of 
Washington,  D.  C. ;  Francis  A.  Gooch,  of  New  Haven ;  Charles  S.  Minot, 
of  Boston,  and  Edward  W.  Morley,  of  Cleveland,  Ohio. 

During  the  year  the  Academy  lost  by  death  Mr.  Francis  A.  Walker, 
Mr.  Theodore  Lyman,  Mr.  Alfred  M.  Mayer,  and  Mr.  James  Hammond 
Trumbull. 

REPORTS  FROM  TRUST  FUNDS  FOR  THE  YEAR  ENDING  JANUARY  1,  1898. 

Mr.  Woleott  Gibbs  reported  that  during  the  year  1897  the  following 
appropriations  have  been  made  from  the  Bache  fund: 

March  18 :  To  Prof.  A.  S.  Packard,  for  an  investigation  of  the  trauBformations  of 
North  American  bombycine  moths $100 

March  29:  To  Prof.  R.  H.  Chittenden,  for  an  investigation  of  the  poisonons 
fungi  or  toadstools  of  the  country 500 

April  29:  To  Prof.  Albert  A.  Michclson,  for  the  constrnction  of  a  new  harmonic 
aualyzcr  and  integrator 400 

May  1 :  To  Dr.  John  S.  Billings,  for  an  investigation  of  the  colon  bacillus 
group  of  organisms,  being  a  continuation  of  the  research  upon  the  variabil- 
ity of  bacteria,  previously  appropriated  from  the  Bache  fund 500 

May  5 :  To  Prof.  A.  A.  Michelson,  for  an  investigation  of  a  two-decimeter  stand- 
urd  of  length,  which  is  to  be  determined  in  terms  of  the  wave  lengths  of  red 
cadmium  radiations  by  the  interference  method 

May  17:  To  Prof.  Ira  Remsen,  for  an  investigation  of  the  atomic  weight  of 
cadmium 400 

May  22 :  To  Alexander  Agassiz  for  assistance  in  paying  part  of  the  expenses 
of  borings  to  be  made  in  the  Fiji  Islands  to  determine  the  thickness  of 
coral  reefs 1,200 

December  7:  To  Prof.  A.  S.  Packard  for  an  investigation  of  the  metamor- 
phoses of  the  bombycine  moths,  in  continuation  of  work  already  ])ublished 
in  the  last  volume  of  Memoirs  of  the  National  Academy 100 

SCIENTIFIC   SESSION. 

(Held  in  Boston,  November  16  and  18,  1897.] 

A  scientific  session  for  the  reading  of  papers  only  having?  been  called 
by  tbe  council,  the  Academy  met  at  the  Institute  of  Technology, 
Boston.    The  president,  Mr.  Woleott  Gibbs,  presided. 

The  following  named  members  were  present  during  tbe  session:  Bar- 
ker, Barus,  Boss,  Bowditcb,  Brewer,  Brush,  Chandler,  C.  F.,  Chand- 
ler, S.  C,  Chittenden,  <  ^omstock,  Crafts,  Emmons,  Farlow,  Gibbs,  W., 
€k)odale,  Hague,  Hall,  A.,  Hastings,  Hill,  H.  B.,  Hyatt,  Jackson, 
Lesley,  Marsh,  Mendenhall,  Michelson,  Minot,  Mitchell,  H.,  Morse, 
Packard,  Pickering,  Powell,  Putnam,  Bogers,  W.  A.,  Sargent,  VerriU, 
Woodward,  Miflot— 36. 
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The  following  papers  were  read: 
A  lecture  at  the  Jefferson  Physical  Laboratory,  Cambridge,  on  Elec- 
trical Discharges,  with  exhibition  of  apparatus  for  obtaining  high 
voltages,  at  8  p.  ni.,  November  17,  by  John  Trowbridge. 

I.  The  Mass  of  the  Earth's  Atmosphere.    B.  8.  Woodward. 
IL  On  a  Final  Determination  of  the  Relative  Lengths  of  the  Impe- 
rial Yard  and  of  the  Meter  of  the  International  Barean. 
W.  A.  Rogers. 
ITI.  The  Secular  Softening  of  Cold  Hard  Steel.    0.  Barus. 
IV.  On  the  Elastic  Resistance  of  St^el  Knife  Edges.    T.  O.  Men- 
denhall. 
V.  Evolution  and  Migrations  of  Land  Shells  on  Hawaiian  Islands. 
A.  Hyatt. 
VI.  The  Influence  of  Borax  and  Boric  Acid  on  Nutrition.    R.  H. 

Chittenden. 
VII.  Embryological  Observations.    0.  S.  Minot. 
♦  VIII.  On  a  New  Method  of  obtaining  Derivatives  of  Ouanidine.     Ira 
Rem  sen. 
♦  IX.  On  the  Boiling  Points  of  Mixtures  of  Benzene  and  Alcohols. 

Ira  Remseu. 
•  X.  On  Double  Halides  Containing  Organic  Bases.    Ira  Remsen. 
XI.  Results  obtained  with  a  new  Harmonic  Analyzer.    A.  A.  Mich 

elson  and  S.  W.  Stratton. 
XII.  On  the  Ancient  Molluscan  Fauna  of  New  England.    E.  S.  Morse. 

XIII.  On  a  new  Application  of  the  Wave  Siren.    C.  R.  Cross. 

XIV.  New  Apparatus  for  the  (Comparison  of  Thermometers  and  for 

the  Determination  of  the  Heatof  Combustion  of  Fuels.    C.  L. 
Norton. 
.    XV.  Recent  Observations  du  European  Dinosaurs.    O.  C.  Marsh. 
XVI.  The  Jurassic  Formation  of  the  Atlantic  Coast — Supplement. 

O.  C.  Marsh. 
XVII.  Ovarian  Variations  and  Cannibalistic  Selection  as  Factors  in 

the  Evolution  of  Species.    A.  B.  Verrill. 
XVIII.  Notable   Instances  of  Free  Variation  nearly  unchecked  by 
Natural  Selection.    A.  B.  Verrill. 
XIX.  Some  of  the  Imx)ortant  Factors  in  the  Evolution  of  the  Marine 

Animals  of  Coral-Reef  Seas.    A.  B.  Verrill. 
XX.  Comparison  of  the  Theory  of  the  Motion  of  the  Pole  with 

recent  Observations.    S.  C.  Chandler. 
XXI.  An  Hypothesis  to  account  for  Movements  in  the  Crust  of  the 

Earth.    J.  W.  Powell. 
XXII.  A  Contribution  to  the  Stuicly  of  the  Action  of  the  Venom  of 
the  Crotalus  Adamanteus  upon  the  Blood.    S.  Weir  Mit- 
chell, M.  D.,  and  Alonzo  H.  Stewart,  M.  D. 
XXIIl.  Mr.  S.  F.  Emmons  gave  an  informal  account  of  the  recent 
Geological  Convention  at  St.  Petersburg. 

*  Read  by  titles  011V7. 
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BUSINESS  MEETING. 

A  business  meeting  of  the  Academy  called  by  the  council  to  consider 
the  report  of  the  president  to  Congress  and  sucii  other  business  as 
might  be  presented  was  held  Navember  17.  The  president,  Mr.  Wolcott 
Gibbs,  presided. 

The  Academy  was  called  to  order  by  the  president  at  11  a.  m.  The 
following-named  members  were  present:  Barker,  Barns,  Bosd,  Bow- 
ditch,  Brewer,  Brush,  Chandler  (S.  C),  Chittenden,  Comstock,  Crafts, 
Emmons,  Farlow,  Gibbs  (W.),  Hall  (A.),  Hastings,  Hill  (H.  B.),  Hyatt, 
Jackson,  Marsh,  Mendenhall,  Minot,  Michelson,  Mitchell  (H.),  Morse, 
Packard,  Rogers  (W.  A.),  Verrill,  Woodward. 

After  the  call  of  the  roll  the  president  ]>resented  an  outline  of  his 
report  to  Congress  for  the  year  1897.  Upon  the  recommendation  of 
the  council  the  Academy  authorized  the  president  to  present  his  report 
to  Congress,  and  to  include  in  it  the  proceedings  of  the  present  meet- 
ing and  also  any  Government  business  which  may  come  before  the 
Academy. 

The  president  then  announced  that  Miss  Alice  Bache  Gould,  daughter 
of  the  distinguished  astronomer,  Benjamin  Apthorp  Goukl,  had  pre- 
sented to  the  Academy  the  sum  of  $20,000  as  a  memorial  of  the  life  work 
of  her  father.  The  terms  of  the  donation  are  stated  in  the  two  accom- 
panying pa])ers,  one  of  which  is  the  deed  of  trust,  and  the  other  a 
detailed  expression  of  the  preference  of  the  dcmor  as  regards  the  admin- 
istration of  the  trust.  The  president  then  read  the  two  papers  to  the 
Academy. 

DEED   OF  TRUST  FROM  ALICE  BACHE   GOULD,   OF   BOSTON,  MASS.,  TO 

THE  NATIONAL  ACADEMY   OF   SCIENCES. 

Know  all  men  by  these  presents  that  I,  Alice  Bache  Gould,  of  the 
city  of  Boston  and  county  of  Suffolk,  State  of  Massachusetts,  in  con- 
sideration of  the  acceptance  of  the  within  trust  by  the  National  A(*a<l- 
emy  of  Sciences,  and  also  in  consideration  of  divers  other  good  and 
valuable  considerations,  have  given,  granted,  assigned,  transferred, 
and  set  over,  and  by  these  presents  do  give,  grant,  assign,  transfer, 
and  set  over  unto  the  said  National  Academy  of  Sciences  and  its  suc- 
cessors forever  a  certain  fund  or  sum  of  $20,000,  with  the  interest  and 
income  thereof,  to  have  and  to  hold  the  same  in  trust  nevertheless  upon 
the  special  trusts  and  for  the  uses  and  purposes  following,  to  wit: 

First.  In  trust  to  invest  and  reinvest  the  said  sum  of  $20,000,  and  to 
keep  the  same  invested  under  the  ordinary  rules  governing  trustees  in 
good  and  safe  securities  in  such  manner  as  shall  be  deemed  best  for  the 
preservation  and  maintenance  of  such  fund,  which  shall  be  known  as 
the  Benjamin  Apthorp  Gould  fund,  in  memory  of  my  father,  the  late 
Beigamin  Apthorp  Gould,  of  Cambridge,  Mass. 
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Second.  In  trust  to  use  the  net  interest  and  income  thereof  according 
to  and  under  the  direction  of  Lewis  Boss,  of  Albany,  N.  Y.,  Seth  C.  Chand- 
ler, of  Cambridge,  Mass.,  and  Asaph  Hall,  of  Washington,  D.  C,  whom  I 
hereby  constitute  a  board  of  directors  for  the  application  of  the  income 
of  the  said  Benjamin  Apthorp  Gould  fund,  for  the  prosecution  of 
researches  in  astronomy,  by  assisting  such  observers  and  investigators 
in  such  manner  and  in  such  sums  as  shall  be  agreed  upon  by  the  three 
iibove-mentioned  persons  or  their  successors  or  by  a  m^ority  of  the 
then  board. 

The  board  of  directors,  however,  instead  of  expending  all  the  income 
of  the  fund  for  the  purposes  aforesaid,  may,  from  time  to  time,  vote 
that  such  portions  thereof  as  they  may  prescribe  shall  be  added  to  the 
principal  of  said  fund,  and  such  portion  shall  then  be  so  added  by  the 
trustees,  and  all  such  sums  once  so  added  shall  remain  part  of  the 
principal. 

The  board  of  directors  shall  make  an  annual  report  to  the  National 
Academy  of  Sciences,  giving  such  information  concerning  the  fund  as 
shall  be  desired  by  the  said  Academy. 

In  case  of  any  vacancy  occurring  in  the  board  of  directors  by  reason 
of  the  death,  inability  or  refusal  to  act,  or  resignation  of  any  of  its 
members,  then  the  surviving  or  remaining  members  or  member  for  the 
time  being  shall  have  power  to  till  any  vacancy  so  occurring  in  the 
board  by  the  selection  of  another  person  or  x>6rsons  to  fill  the  same, 
and  so  on  from  time  to  time  as  vacancies  shall  occur,  provided,  however, 
that  at  least  two  of  the  three  directors  shall  always  be  members  of  the 
National  Academy  of  Sciences.  But  if  at  any  time  the  three  director- 
ships of  the  board  shall  simultaneously  be  vacant,  then  the  National 
Academy  of  Sciences  shall  have  power  to  fill  these  vacancies,  and  the 
new  board  of  directors,  in  this  as  in  all  other  cases,  shall  succeed  to  all 
the  rights,  duties,  and  ])rivileges  of  the  former  board. 

Provided,  however,  that  if  at  any  time  the  said  Academy,  from  any 
cause  whatever,  shall  cease  to  exist,  or  in  case  nt  any  time  any  modifi- 
cation of  its  rights  or  powers  shall  be  made  by  any  action  other  than 
that  of  the  said  Academy  itself,  and  such  modification  shall  be  followed 
within  six  months  thereafter  by  a  vote  of  the  then  board  of  directors 
approving  the  passing  and  transfer  hereinafter  mentioned,  then,  and 
in  all  of  such  cases,  the  said  fund,  together  with  all  accumulations 
and  unexpended  income  thereof,  shall  pass  and  be  transferred  to  the 
said  board  of  directors,  who  shall  thereafter  exercise  the  functions  of 
both  directors  and  trustees,  and  the  said  National  Academy  shall  no 
longer  thereafter  act  as  trust^ee,  and  shall  have  no  power  of  appointing 
directors,  and  none  of  the  directors  need  be  members  of  the  said 
National  Academy ;  and,  furthermore,  after  such  transfer  and  passing 
the  said  directors  may  at  any  time  appoint  any  other  persons  or  cor- 
poration as  trustees,  reserving  to  themselves  their  powers  and  duties 
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as  directors,  and  the  fund  shall  thereupon  pass  to  such  new  trustees 
to  be  held  upon  the  same  trusts  upon  which  it  is  hereby  given  to  the 
National  Academy  of  Sciences,  the  principal,  with  its  accumulations,  to 
be  always  held  intact  and  the  income  applied  as  shall  be  best  for  the 
advancement  of  astronomy  and  for  the  honor  of  my  father's  memory. 

And  the  said  National  Academy  of  Sciences  doth  hereby  signify  its 
acceptance  of  the  said  fund  of  $20,000,  and  doth  engage  to  hold  the 
same  upon  the  trusts  and  conditions  and  for  the  uses  and  purposes 
herein  mentioned  and  set  forth. 

In  witness  whereof  I,  the  said  Alice  Bache  Gould,  have  hereto  set  my 

hand  and  seal,  and  the  said  National  Academy  of  Sciences  has  caused 

its  corporate  name  and  seal  to  be  hereto  afiixed  by  Wolcott  Gibbs,  its 

president,  thereunto  duly  authorized,  this  17th  day  of  November,  in  the 

year  1897. 

Alice  Bache  Gould,    [seal.] 

Wolcott  Gibbs,  [seal.] 

President  of  the  National  Academy  of  SdenocM. 

W.  W.  Vaughn,  witness  to  Alice  Bache  Gould. 

O.  0.  Marsh,  witness  to  Wolcott  Gibbs. 

J.  M.  Grafts,  witness  to  Wolcott  Gibbs. 

G.  B.  OoMSTOCKj  witness  to  Wolcott  Gibbs. 

Wc  hereby  accept  our  apijointment  to  the  board  of  directors  above 

constituted. 

Lewis  Boss.  [seal.] 

Seth  0.  Chandler,    [seal.] 

Asaph  Hall.  [seal.] 

Witnesses  for  directors: 

George  F.  Barker. 

Edw.  S.  Morse. 

Henry  B.  Hill. 

Whereupon  it  was  duly — 

Votedj  That  the  National  Academy  of  Sciences  accepts  the  gift  and 
trust  set  forth  in  said  deed;  and 

Votedj  That  in  token  thereof  the  president,  Wolcott  Gibbs,  be,  and  he 
hereby  is,  authorized  and  emimwered  to  affix  the  name  and  seal  of  the 
National  Academy  of  Sciences  to  the  original  trust  deed  aforesaid. 


The  Board  of  Directors  of  the  Benjamin  Apthorp  Oould  Fund. 

Gentlemen  :  Believing  that  elaborate  legal  restrictions  n\>on  the  uses 
of  a  perpetual  fund  may  often,  under  changing  circumstances,  hinder 
the  accomplishment  of  the  general  intention  of  the  donor,  I  have  in 
the  deed  creating  the  Benjamin  Apthorp  Gould  fund  defined  its  uses 
as  briefly  as  possible,  namely,  as  *^for  the  prosecution  of  researches  in 
astronomy.'' 
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Nevertheless,  I  wish  liereby  to  record  with  you  some  personal  prefer- 
ences based  upon  what  I  believe  would  have  been  my  father's  opinions 
regarding  the  best  use  of  such  a  fund,  expressly  stating,  however,  that 
this  letter  is  not  intended  to  restrict  the  action  of  the  board  of  directors 
more  than  shall  in  their  judgment  be  expedient  and  fitting. 

First.  My  object  in  creating  the  ftind  is  twofold — on  the  one  hand  to 
advance  the  science  of  astronomy,  and  on  the  other  to  honor  my 
father's  memory  and  to  insure  that  his  power  to  accomplish  scientific 
work  shall  not  end  with  his  own  life. 

Second.  Throughout  my  father's  lifetime  his  patriotic  feeling  and 
scientific  ambition  were  closely  associated,  and  I  wish,  therefore,  that 
a  fund  bearing  his  name  should  be  used,  primarily,  for  the  benefit  of 
investigators  in  his  own  country  or  of  his  own  nationality.  I  recognize, 
however,  that  sometimes  the  best  possible  service  to  American  science 
is  the  maintenance  of  close  communion  between  the  scientific  men  of 
Europe  and  of  America,  and  that,  therefore,  even  while  acting  in  the 
spirit  of  the  above  restriction,  it  may  occasionally  be  best  to  apply  the 
money  to  the  aid  of  a  foreign  investigator  working  abroad. 

In  this  connection  I  must  also  refer  to  the  strong  interest  felt' by  my 
father  in  the  National  Academy  of  Sciences,  and  to  his  belief  in  the 
importance  of  creating  and  maintaining  a  single  national  scientific 
body,  whose  preeminence  should  be  unquestionable  and  of  concentrat- 
ing power  in  its  hands.  I  wish  to  recommend  that  all  three  directors 
shall  be  members  of  the  Academy,  although  I  have  made  this  legally 
necessary  for  only  two  of  the  three,  and  to  record  the  desire  to  serve 
the  Academy,  so  far  as  I  am  able,  as  one  of  my  minor  motives  in 
creating  the  trust. 

Third.  I  have  copied  many  of  the  provisions  of  the  Bache  fund,  and 
it  is  my  hope  that  the  boards  of  direction  of  the  two  funds  may  always 
act  in  friendly  unison,  as  befits  the  long  and  intimate  friendship  of  the 
men  whose  work  they  perx)etuate.  I  trust  that  the  new  fund  may 
relieve  the  Bache  directors  of  many  astronomical  expenses  and  thus 
enable  them  to  devote  the  same  amounts  of  money  to  other  branches 
of  science.  And  I  recommend  the  adoption  of  a  custom  now  followed 
by  the  Bache  board  of  directors,  by  which  each  director  upon  his  own 
election  names  to  his  colleagues  the  person  whom  he  believes  most  fit 
to  succeed  him. 

Fourth.  I  wish  that  in  all  cases  work  in  the  astronomy  of  precision 
should  be  distinctly  preferred  to  any  work  in  astrophysics,  both  because 
of  my  father's  personal  preference  and  because  of  the  present  existence 
of  generous  endowments  for  astrophysics. 

Fifth.  The  Astronomical  Journal,  long  conducted  by  my  father,  has, 
in  my  belief,  exerted  a  powerful  influence  in  raising  the  standard  of 
American  astronomy,  and  in  case  at  some  future  time  its  existence 
should  be  imperiled  by  lack  of  funds,  I  wish  to  recommend  it  to  the 
attention  of  the  then  board  of  directors.    As,  however,  I  believe  t^X^^i^^ 
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the  graDting  to  any  scientific  journal  of  definite  rights  over  such  a  faod 
would  be  a  dangerous  precedent,  I  here  repeat  that  the  directors  are 
not  to  consider  themselves  bound  by  these  my  present  wishes^  fhrther 
than  they  deem  appropriate  in  connection  with  a  journal  associated 
with  my  father's  name. 

Sixth.  The  Benjamin  Apthorp  Gould  fund  is  intended  for  the  ad- 
vancement and  not  for  the  diffusion  of  scientific  knowledge.  Moreover, 
I  prefer  that  it  should  be  used  to  defray  the  actual  expenses  of  an 
investigation  rather  than  for  the  personal  support  of  the  investigator 
during  the  time  of  his  researches.  I  do  not  wish  absolutely  to  exclude 
the  latter  important  use,  but  such  an  employment  of  funds  seems  to 
me  more  appropriately  the  function  of  a  university  than  of  the  National 
Academy,  and  I  hope,  then^fore,  that  before  granting  money  for  such  a 
purpose  the  directors  will  consider  the  existing  university  endowments 
and  other  sources  of  pecuniary  aid  for  able  workers  in  science. 

Finally,  I  wish  to  express  my  entire  faith  in  the  wise  judgment  of  the 
first  board  of  directors  and  my  sense  of  my  own  good  fortune  in  }>eiug 
able  to  intrust  a  memorial  of  my  father  to  the  hands  of  men  who  have 
been  both  his  scientific  associates  and  his  intimate  personal  friends. 

Alice  Bache  Gould. 

Boston,  November  17j  1897. 

The  deed  of  trust  was  then  formally  accepted  by  the  Academy  by  a 
unanimous  vote,  and  the  three  directors  under  the  trust  formally 
accepted  their  appointment. 

The  Academy  then  by  a  unanimous  vote  re^juested  the  president  to 
prepare  a  letter  of  acknowledgment  to  be  engrossed  and  sent  to  Miss 
Gould. 

The  Academy  then  adjourned  to  meet  at  Washington  on  the  third 
Tuesday  in  April,  1898. 

BUSINESS  FROM  CONGRESS  AND  PROM  DEPARTMENTS  OF  THE 

GOVERNMENT. 

Since  the  April  session  no  new  business  from  the  Government  has 
required  the  attention  of  the  Academy,  but  the  following  documents 
relating  to  the  Forestry  Commission  have  appeared  since  the  publicii- 
tion  of  the  report  of  the  president  for  the  year  1896 : 

letter  of  the  secretary  of  the  interior  to  the  president, 
transmitting  a  report  by  the  national  forestry  commis- 
sion to  the  national  academy  of  sciences,  recommending 
the  establishment  of  additional  forest  reservations. 

Department  of  toe  Interior, 

Washingtofij  B.  0.,  February  6j  1897. 
The  President: 

An  appropriation  of  $26,000  was  made  in  the  sundry  civil  bill 
approved  June  11, 1896  (29  Stat.  L.,  432),  "to  enable  the  Secretary  of 
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the  Interior  to  meet  the  expenses  of  an  investigation  and  report  by  the 
National  Academy  of  Sciences  on  the  iuaagoration  of  a  national 
forestry  policy  for  the  forested  lands  of  the  United  States."  Under 
anthority  of  this  act,  and  with  the  approval  of  the  Secretary  of  the 
Interior,  Prof.  Wolcott  Gibbs,  president  of  the  National  Academy  of 
Sciences,  appointed  a  commission  consisting  of  Prof.  Charles  S.  Sargent, 
director  of  the  Arnold  Arboretum  at  Harvard  University;  G^en.  Henry 
L.  Abbott,  United  States  Engineer  Corps;  Prof.  William  H.  Brewer,  of 
Yale  University;  Mr.  Arnold  Hague,  of  the  United  States  Geological 
Survey;  Mr.  Alexander  Agassiz,  and  Mr.  Gifford  Pinchot,  the  president 
of  the  Academy  being  ex  officio  a  member  of  the  commission.  The 
state  of  Professor  Gibbs'  health  would  not  x>ermit  him  to  accompany 
the  commission  on  its  tour  of  inspection,  but  the  other  members  began 
their  work  July  2,  1896,  and  visited  most  or  all  of  the  forest  reserva- 
tions and  other  public  forests  of  the  United  States,  devoting  three  months 
of  hard  travel  and  careful  study,  without  compensation,  to  the  work 
assigned  them.  U  pon  their  return  they  made  an  informal  report  to  me, 
whereupon  one  or  more  com])etent  clerks  in  the  General  Land  Office, 
familiar  with  its  records,  were  detailed  to  assist  in  tlie  preparation  of 
their  report,  which  was  completed  and  submitted  about  February  1. 

I  have  the  honor  to  forward  said  report  herewith,  and  respectfully 
and  earnestly  approve  the  recommendations  therein. 

You  will  observe  that  the  report  recommends  the  establishment  of 
thirteen  additional  forest  reservations,  containing  an  aggregate  area  of 
21,379,840  acres.  The  location  and  limits  of  the  proposed  reservations 
are  shown  on  the  accompanying  maps,  and  the  report  of  the  commission 
gives  strong  reasons  for  the  establishment  thereof.  The  amount  of  land 
in  each  reservation  already  entered  under  the  general  land  laws  is  insig- 
nificant, and  is  set  forth  in  accordance  with  the  latest  data  in  the  Gen- 
eral Land  Office,  and  those  portions  of  the  areas  described  are  exempted 
from  the  operation  of  the  Executive  order  requested. 

Some  of  the  reservations  proposed  are  within  the  limits  of  railroad 
grants  hitherto  made  by  Congress,  and  in  such  cases  an  Executive  proc- 
lamation only  reserves  the  alternate  sections.  This  is  notably  the  case 
in  No.  6,  the  Priest  Eiver  forest  reserve,  which  the  report  of  the  com- 
mission characterizes  as  <^the  most  valuable  body  of  timber  in  the  inte- 
rior of  the  continent."  If  you  decide  to  make  this  Executive  order,  I 
shall  prepare  and  submit  to  Congress  a  bill  authorizing  the  Secretary 
of  the  Interior  to  indemnify  the  beneficiaries  in  any  of  these  railroad 
land  grants  included  within  the  limits  of  fbrest  reservations  established 
by  proclamation  of  the  President  by  patenting  to  them  an  equal  quan- 
tity of  other  portions  of  the  public  domain  within  specified  limits. 

The  commission,  which  is  composed  of  men  of  ability,  possessed  of 
scientific  attainments  which  peculiarly  fit  them  for  this  work,  has  per- 
formed this  responsible  duty  with  intelligent  fidelity. 

The  authority  for  establishing  these  reservations  may  be  found  in 
S.  Doc.  67 2 
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section  24  of  an  act  approved  March  3, 1891  (26  Stat.  L.,  1103),  "An  acb 
to  repeal  the  timber-culture  laws,  and  for  other  purjwses."    It  provides — 

That  the  President  of  the  United  States  may  from  time  to  time  set  apart  and  reserve 
in  any  State  or  Territory  having  public  land  bearing  foresto^  in  any  part  of  the  pub- 
lic lauds,  wholly  or  in  part  covered  with  timber  or  undergrowth,  whether  of  com- 
mercial value  or  not,  as  public  reservations,  and  the  President  shall,  by  public 
proclamation,  declare  the  establishment  of  such  reservations  and  the  limits  thereof. 

Under  this  law  sixteeu  forest  reservations  have  been  established, 
aggregating  an  area  of  1 7,500,000  acres.  No  forest  reservation  has  been 
established  by  the  President  since  September  28, 1893.  The  total  area 
of  the  reservations  hereby  proposed  exceeds  that  of  all  those  heretofore 
established  by  about  4,000,000  acres,  but  as  our  public  forests  are  being 
rapidly  denuded  and  the  loss  resulting  therefrom  is  incalculable  I  do 
not  think  this  apparently  large  area  should  militate  in  auy  degree 
against  the  recommendation  of  the  commission. 

I  respectfully  suggest  that  the  one  hundred  and  sixty-fifth  anniver- 
sary (February  22,  1897)  of  the  birth  of  the  Father  of  our  Country 
could  be  no  more  appropriately  commemorated  than  by  the  promul- 
gation by  yourself  of  proclamations  establishing  these  grand  forest 
reservations. 

Very  respectfully, 

D.  R.  Francis,  c^ecretary. 


February  1, 1897. 

Sir  :  I  have  the  honor  to  transmit  for  your  consideration  the  inclosed 

letter  from  the  chairman  of  the  forestry  commission  of  the  National 

Academy  of  Sciences  in  relation  to  the  establishment  by  proclamation 

of  the  President  of  the  United  States  of  a  number  of  forest  reservations. 

Very  respectfully,  your  obedient  servant, 

WOLCOTT  GiBBS, 

President  of  the  National  Academy  of  JScicm  ea. 
Hon.  13AVID  R.  Francis, 

Secretary  of  the  Interior. 


Arnold  Arboretum,  Harvard  University, 

Jamaica  PUtin^  Ma^s.,  February  /,  /.s.^r. 

Prof.  WOLCOTT  GiBBS, 

Preni^ent  of  the  National  Academy  of  Sciences, 
Sir:  The  commission  appointed  by  you  last  year,  at  the  request  of 
tlie  Secretary  of  the  Interior,  to  examine  the  forests  on  the  public 
domain  and  prepare  a  plan  for  their  care  now  recommends  the  estab- 
lishment of  the  following  forest  reserves: 

1.  THE  BLACK  HILLS  RESERVE. 

This  proposed  reserve  embraces  the  central  jwrtion  of  the  Black 
Hills  of  South  Dakota,  and  has  an  established  area  of  967,080  acres. 
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The  mouiitaius  in  tbis  proposed  reserve  are  covered  with  forests  of 
yellow  pine,  and  in  the  valleys  between  tUem  spraces  and  cotton- 
woods  principally  occupy  the  ground.  These  forests  are  entirely  iso- 
lated, and  afford  the  only  timber  which  is  produced  in  the  .territory 
between  Minnesota  on  the  east  and  the  Big  Horn  Mountains  of  Wyo- 
ming and  the  Rocky  Mountains  on  the  west.  The  region  immediately 
north  of  the  proposed  reserve  contains  a  number  of  mines  which  depend 
on  these  forests  for  timber  and  fuel,  and  the  settlers  in  the  valleys  of 
streams  flowing  from  them  have  no  other  local  timber  and  fuel  supply. 
It  appears  important,  therefore,  that  these  forests  should  be  protected 
and  made  permanently  productive,  and  that  they  should  continue  to 
guard  the  sources  of  the  numerous  streams  which  head  in  the  Black 
Hills  and  are  essential  for  the  irrigation  of  the  desert  region  adjacent 
to  their  courses.  The  forests  on  this  proposed  reserve  have  suffered 
seriously  from  fire  and  the  illegal  cutting  of  timber,  the  mines  in  this 
whole  region  having  been  practically  supplied  with  timber  and  fuel 
taken  from  the  public  domain.  It  is  evident  that  without  Government 
lirotection  these  forests,  so  far  as  their  productive  capacity  is  concerned, 
will  disappear  at  the  end  of  a  few  years,  and  that  their  destruction  will 
entail  serious  injury  and  loss  to  the  agricultural  and  mining  population 
of  western  North  and  South  Dakota.  Within  this  proposed  reserve 
there  are  thirteen  quarter  sections  of  land  covered  by  existing  entries, 
findings,  selections,  or  other  claims  on  record  on  the  tract  books  in  the 
General  Land  OflBce  up  to  the  20th  of  January  of  the  present  year. 
These  quarter  sections  are  situated  near  the  outside  boundaries  of  the 
proposed  reserve,  and  do  not  include  the  township  sites  of  Custer  and 
other  small  towns  on  the  line  of  the  northern  extension  of  the  Chicago, 
Burlington  and  Quincy  Railroad,  which  crosses  the  proposed  reserve 
from  south  to  north. 

2.  THE  BIO  HORN  RESERVE. 

This  proposed  reserve  has  an  estimated  area  of  1,198,080  acres  and 
embraces  both  slopes  of  the  Big  Horn  Mountains,  a  high,  isolated,  and 
exceedingly  broken  range  in  northern  central  Wyoming,  containing  a 
number  of  peaks  varying  from  9,000  to  11,000  feet  in  altitude,  and  the 
sources  of  many  streams  watering  broad  valleys  east  and  west  of  these 
mountains.  The  forests  which  cover  the  Big  Horn  Mountains  are  com- 
posed of  pines  and  spruces  of  small  size.  They  contain  sufficient  mate- 
rial, nevertheless,  to  supply  the  local  demands  of  agricultural  settlers 
and  of  possible  mining  operations,  but  are  not  commercially  valuable. 
These  forests,  however,  protect  the  sources  of  many  streams  capable  of 
irrigating  a  large  territory  which,  without  irrigation,  can  produce  only 
scant  and  uncertain  pasturage.  The  forests  on  the  Big  Horn  Mountains 
have  already  suffered  severely  from  fire.  As  the  country  becomes  more 
settled  fires  may  be  expected  to  increase,  and  as  forests  reproduce  them- 
selves slowly  in  this  dry  climate  their  loss  will  reduce  the  irrigating 
capacity  of  these  streams  and  the  value  of  many  valleys  o€  ca^qi^^ 
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Wyoming  for  agriculture.  The  proposed  Big  Horn  Reserve  contains 
only  15  quarter  sections  which  are  covered  by  existing  entries,  findings, 
selections,  or  other  claims  on  record  on  the  tract  books  in  the  General 
Laud  Office  up  to  January  20  of  the  present  year. 

3.  THE  TETON  FOUEST  IlESERVK. 

This  proi)osed  reserve  embraces  829,440  acres,  and  is  south  of  and 
adjacent  to  the  Yellowstone  Park  Timber  Land  Reserve.  The  forests 
which  cover  it  are  similar  in  character  to  tliose  in  the  Yellowstone 
National  Park.  They  are  capable  of  supplying  all  local  demands  that 
will  probably  ever  be  made  on  them,  but  have  little  commercial  value. 
This  proposed  reserve  contains  the  Teton  llange  of  mountains  and 
Jackson  Lake  and  some  of  the  grandest  and  most  picturesque  scenery 
of  the  Rocky  Mountains.  Within  its  borders  are  many  streams  flow- 
ing west,  south,  and  north,  and  as  a  reservoir  of  moisture  it  is  imi)or- 
tant.  Incidentally  it  may  be  mentioned  that  the  iiroposed  reserve  is 
a  favorite  home  of  the  elk  and  other  large  game  and  that  as  a  game 
reserve  it  would  well  supplement  the  Yellowstone  National  Park  and 
the  Yellowstone  Park  Timber  Land  Reserve.  Within  the  proposed 
reserve  only  two  quarter  sections  have  been  entered.  A  number  of 
settlers,  however,  are  living  on  unentered  lands  in  the  neighborhood  of 
Jacksou  Lake. 

4.  THE  FLATHEAD  FOREST  RESERVE. 

This  proposed  reserve  embraces  both  slopes  of  the  main  Rocky 
Mountain  Range  or  continental  divide  iu  northern  Montana,  and  extends 
from  near  the  line  of  the  Great  Northern  Railroad  northward  to  the 
international  boundary.  It  has  an  estimated  area  of  1,382,400  acres, 
and  contains  within  its  boundaries  several  high  glacier-covered  peaks, 
numerous  lakes,  and  the  sources  of  important  streams.  Nowhere  in 
the  United  States  is  there  more  sublime  mountain  scenery.  The  eastern 
portion  of  this  proposed  reserve  consists  of  lands  recently  purchased 
from  the  Rlackfoot  Indians  under  a  treaty  ratified  by  Congress  on  the 
10th  of  June,  1890.  The  eastern  slopes  of  the  Rocky  Mountains  are 
here  steep  and  rugged,  and  are  mostly  covered  with  dense  forests  of 
lodge  pole  pines  and  spruces  which  protect  the  sources  of  tributaries  of 
the  Missouri  and  the  Saskatchawan,  dependent  entirely  for  their  water 
on  the  snow  which  falls  on  these  mountains,  and  protected  by  these 
forests.  From  these  mountains  issue  the  Cut  Bank  and  Milk  rivers, 
the  latter,  owing  to  its  great  length  and  the  exceeding  aridity  of  the 
country  through  which  it  Hows,  the  most  imx)ortant  stream  of  this 
region,  although  the  Cut  Bank  supplies  much  of  the  water  used  by  the 
Blackfoot  Indians  and  by  cattle  men  located  ciist  of  the  proposed 
reserve.  North  of  Milk  River  flow,  from  the  melting  snow  fields  and 
glaciers  at  their  sources,  the  St.  Marys,  Swift  Current,  and  Belly 
rivers,  the  first  passing  into  Canada  after  flowing  30  miles  through  the 
territory  of  the  United  States.    This  region,  which  is  supposed  to  con- 
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tain  many  mineral  deposits,  will  soon  be  invaded  by  large  numbers  of 
prospectors  and  miners,  and  its  coniferous  forests  will  invariably  be 
injured,  and  perhaps  destroyed,  by  the  fires  which  have  followed  settle- 
ment from  one  end  of  the  Rocky  Mountains  to  the  other.  These  forests 
are  not  commercially  valuable  in  the  sense  that  they  contain  timber 
which  can  be  profitably  shipped  out  of  the  region,  but  they  can  furnish 
sufficient  forest  products  to  carry  on  local  mines  and  supply  any  agri- 
cultural population  which  may  live  on  the  streams  in  this  part  of 
Montana.  If  they  are  allowed  to  burn,  miningoperations  will  be  crippled, 
and  the  settlers  along  these  rivers  will  be  deprived,  during  many  months 
of  every  year,  of  water  for  themselves  and  their  animals;  for  even  now 
Milk  River  is  only  a  sluggish  stream  through  much  of  the  year,  and  in 
periods  of  drought  is  reduced  to  a  series  of  muddy  water  holes.  In 
this  proposed  reserve  west  of  the  continental  divide  are  the  great  north 
fork  of  Flat  Head  River  and  many  of  the  smaller  tributaries  of  that 
stream.  The  forests  here,  under  the  influence  of  a  more  humid  climate, 
are  much  heavier  than  those  on  the  eastern  slopes  of  the  Rocky  Moun- 
tains, and  are  composed  of  a  large  number  of  varieties  of  trees;  and 
here  are  stores  of  spruce,  fir,  tamarack,  cedar,  and  cottonwood  which  in 
time  can  be  made  to  play  an  imi)ortant  part  in  the  development  of 
Montana.  These  forests,  too,  in  protecting  the  headwaters  of  turbulent 
mountain  streams,  reduce  the  damage  of  floods  and  render  their  fertile 
lower  valleys  habitable.  In  that  part  of  this  proposed  reserve  which  is 
east  of  the  continental  divide  there  is  now  no  settled  land,  but  west  of 
the  continental  divide  two  hundred  and  seventy-two  quarter  sections 
have  been  entered,  as  shown  by  the  tract  books  in  the  General  Laud 
Oflice  on  the  20th  of  January  of  the  present  year;  these  entries  are 
principally  on  the  bottom  lands  of  the  north  fork  of  the  Flat  Head 
River,  where  there  are  considerable  bodies  of  arable  land. 

5.  THE  LEWIS  AND  CLARK  FOREST  RESERVE. 

This  proposed  reserve  embraces  both  slopes  of  the  continental  divide 
in  Montana,  and  extends  from  near  the  line  of  the  Great  Northern 
Railroad  southward  nearly  to  the  foiiy-seventh  degree  of  north  latitude. 
It  has  an  estimated  area  of  2,926,080  acres,  and  includes  an  exceedingly 
rough  mountainous  territory,  watered  east  of  the  divide  by  the  north 
fork  of  the  Sun  River  and  west  of  the  divide  by  the  south  fork  of  the 
Flat  Head  River,  and  by  the  Swan  River,  a  large  tributary  of  Flat  Head 
Lake.  The  forests  on  the  eastern  slope  of  the  Rocky  Mountains  are 
here  similar  in  character  to  those  in  the  eastern  part  of  the  proposed 
Flat  Head  Reserve;  they  protect  the  sources  of  innumerable  streams 
tributary  to  the  Missouri  and  essential  to  the  existence  of  a  considerable 
population  residing  on  their  banks  and  dependent  on  their  waters  for 
themselves  and  their  stock.  West  of  the  continental  divide  the  forests 
are  heavier  and  are  composed  of  yellow  x>ines,  lodge  pole  pines,  larches, 
Douglas  spruces,  balsam  firs,  and  some  white  pin^^*^  tV^«8^^  ^v«t^s^»»  "^Nt^ 
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valuable  for  their  inflnence  on  the  flow  of  water  in  tributaries  of  the 
Columbia  and  for  their  timber,  which  can  be  easily  floated  into  Flat 
Head  Lake  and  then  distributed  by  rail.  In  this  proposed  reserve 
there  are  no  agricultural  or  grazing  lands,  and  no  evidence  of  valuable 
mineral  deposits;  and  no  land  whatever  has  been  legally  settled  on. 
The  desirability  of  this  forest  reserve  has  been  discussed  for  many 
years,  and  numerous  petitions  favoring  it  have  been  filed  in  the  office 
of  the  Secretary  of  the  Interior. 

6.  THE  PRIEST  RIVER  FOREST  RESERVE. 

This  proposed  reserve  occupies  the  basin  of  Priest  Lake  and  Priest 
River,  in  the  extreme  northern  part  of  Idaho  and  in  northeastern 
Washington,  and  extends  from  a  point  a  few  miles  north  of  the  line  of 
the  Great  Northern  Jlailroad  to  the  international  boundary.  It  is 
bounded  on  the  east  by  the  summits  of  the  ridges  separating  the  waters 
flowing  into  Priest  Lake  from  those  tributary  to  the  Kootenay  River, 
and  on  the  west  by  the  summits  of  the  ridges  separating  the  waters  of 
Priest  Lake  from  those  flowing  into  Clarks  Fork  of  the  Columbia.  It 
has  an  estimated  area  of  552,960  aci*es  in  Idaho,  and  of  92,1  GO  acres  in 
Washington,  or  a  total  of  645,120  acres,  and  is  covered  with  what  is 
believed  to  be  the  most  valuable  body  of  timber  in  the  interior  of  the 
continent.  This  is  composed  of  the  western  white  pine,  which  grows 
here  to  its  largest  size  and  in  its  greatest  perfection;  tamarack,  cedar, 
spruce,  all  of  large  size.  The  forests  on  this  proposed  reserve  have  no 
significance  as  protectors  of  moisture,  and  the  flow  of  rivers,  for  this 
region,  is  abundantly  supi)lied  with  water,  and  its  streams  will  always 
be  able  to  meet  any  drain  which  may  be  made  on  them  by  the  needs  of 
irrigation.  The  establishment  of  this  reserve  is  recommended,  there- 
fore, that  this  body  of  timber  may  be  preserved  until  it  is  actually 
required  by  the  demands  of  commerce,  and  that  the  Government  may 
obtain  for  it  its  true  market  value.  If  scientific  management  of  the 
forests  on  the  reserves  is  ever  attempted,  the  proposed  Priest  River 
Reserve,  from  the  nature  of  its  forest  covering  and  the  ease  with  which 
its  timber  can  be  marketed,  will  be  found  admirably  suited  for  silvicul- 
tural  experiments.  No  land  in  this  proposed  rCvserve  has  been  entered, 
but  it  is  covered  by  the  land  grant  to  the  Northern  Pacific  Railroad. 

7.  THE  BITTER  ROOT  FOREST  RESERVE. 

This  proposed  reserve  includes  a  forest  region  of  extremely  precipitous 
and  rugged  mountains  and  lies  on  both  sides  of  the  boundary  between 
Montana  and  Idaho;  it  contains  an  estimated  area  of  691,200  acres  in 
Montana  and  of  3,456,000  acres  in  Idaho,  or  a  total  of  4,147,200  acres. 
From  its  eastern  border  the  Bitter  Root  Mountains  rise  abruptly  from 
the  valley  and  are  cut  by  the  deep  canyons  of  the  streams  which  feed 
the  Bitter  Root  River  and  make  agriculture  possible  in  the  broad  and 
fyrtdle  Bitter  Boot  Valley.    West  of  the  summits  of  the  Bitter  Root 
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Bango  the  proposed  reserve  includes  some  of  the  tributaries  of  the  north 
fork  of  the  Clearwater  Elver,  nearly  the  entire  basin  of  the  main  Clear- 
water, and  many  of  the  tributaries  of  Salmon  River,  the  waters  of  all 
the  western  part  of  the  proposed  reserve  reaching  the  Columbia  by 
way  of  Snake  River.  The  eastern  and  western  portions  of  the  proposed 
reserve  contain  the  sources  of  streams  which  can  be  used  advanta- 
geously for  purposes  of  irrigation ;  and  the  whole  is  covered  with  forests 
of  yellow  pine,  lo<lge-pole  pine,  spruce,  fir,  and  cedar.  Portions  of  the 
reserve  which  lie  in  Montana  are  covered  with  forests  of  exceptionally 
large  and  valuable  yellow  pines,  which  are  being  rapidly  cut  without 
any  pecuniary  advantage  to  the  Government.  In  Idaho,  especially 
toward  the  southern  part  of  the  territory  whicli  it  is  i)roposed  to  reserve, 
and  at  high  altitudes  the  forests  are  often  separated  by  large  burnt 
areas,  many  of  them  of  ancient  date;  but  no  lumbering  has  been  done 
and  the  whole  region  is  remarkably  rough  and  broken;  it  has  no  value 
for  grazing  except  over  a  few  small  scattered  areas,  and  the  few  deposits 
of  valuable  minerals  known  to  exist  within  its  borders  are  already 
exhausted.  With  proper  protection  the  burnt  areas  will  in  time  become 
covered  with  trees  and  the  forests  in  this  proposed  reservation  will  be 
able  to  supply  a  large  amount  of  material  to  the  inhabitants  of  eastern 
Oregon  and  Washington,  now  one  of  the  richest  wheat-producing' 
regions  in  the  United  States,  and  to  the  people  of  treeless  southern 
Idaho.  The  region  embraced  in  this  proposed  reserve  appears  to  be 
the  largest  unsettled  region  in  the  United  States,  there  being  but  three 
quarter  sections  of  land  entered  in  Idaho,  while  in  Montana  no  entries 
have  been  made;  few  persons  pass  over  its  rough  and  difficult  trails, 
and  itc^an,  therefore,  be  easily  protected  from  fire. 

8.  THE  WASHINGTON  FOREST  KESBRVB. 

This  proposed  reserve  extends  in  Washington  from  about  the  one 
hundred  and  twentieth  degree  of  west  longitude  to  nearly  the  one 
hundred  and  twenty-second  degree  and  from  the  international  boundary 
southward  to  a  little  below  the  forty-eighth  degree  of  latitude,  the 
settled  valley  of  the  Skagit  River  being  excluded  in  the  west,  and  con- 
tains an  estimated  area  of  3,594,240  acres.  The  region  embraced  in 
this  proposed  reserve  extends  over  both  slopes  of  the  Cascade  Mountains 
and  is  exceedingly  broken  and  entirely  clothed  with  forests.  Those  east 
of  the  Cascade  divide  have  already  snff'ered  in  places  seriously  from  fire; 
they  consist  largely  of  yellow  pine  and  are  more  open  and  less  commer- 
cially valuable  than  those  on  the  western  slopes  of  the  mountains,  which 
are  composed  of  spruces,  firs,  pines,  cedars,  and  hemlocks  of  large  size 
and  of  the  first  commercial  value.  Within  this  proposed  reserve  east 
of  the  Cascade  summits  are  the  sources  of  the  Stehekin  River,  the  prin 
cipal  feeder  of  Lake  Chelan,  and  of  the  Methow  River,  a  considerable 
northern  tributary  of  the  Columbia,  and,  like  all  the  rivers  of  Wash- 
ington, flowing  eastward  ft*om  the  Cascade  Range,  important  for  tko. 
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irrigation  of  a  region  which  needs  only  water  to  become  exceptionally 
fertile;  The  forests  in  the  eastern  jiart  of  this  proposed  reserve  nhonld 
be  preserved  to  protect  the  streams  which  head  here;  west  of  the 
Cascade  summit  for  the  timber  which  they  contain.  Only  three  qnarter 
sections  of  land  in  this  proposed  reserve  are  covered  by  existing  entries, 
findings,  selections,  or  other  claims  on  record  on  the  tract  books  in  the 
General  Land  Office  np  to  the  20th  of  eTanuary  of  the  present  year, 
although  there  are  a  few  settlers  living  on  unentered  lands  on  the  Btehe 
kin  near  the  head  of  Lake  Chehin,  and  a  few  others  on  a  small  tract  of 
arable  hind  in  the  valley  of  the  Upper  Methow.  The  territory  in  this 
proposed  reserve  is  one  of  the  most  rugged,  difficult,  least  known,  and 
unsettled  parts  of  the  United  States. 

9.  THE  OLYMPIC  FOREST  RESERVE. 

This  proposed  reserve  occupies  the  high  and  broken  Olympic  Moun- 
tain region  in  northwestern  Washington,  and  contains  an  estimated 
area  of  2,188,800  iicres.  This  is  a  region  of  steep  and  jagged  mountains, 
their  highest  ];)eaks  clothed  with  glaciers  and  with  ])erpotual  snow. 
Tlie  forests  here,  watered  by  more  co])ious  rains  than  fall  on  any  other 
part  of  the  United  States,  are  composed  of  enormous  spruces,  fii^s,  and 
cedars,  and  in  productiveness  are  suri)as8ed  in  the  world  only  by  the 
redwood  forests  of  the  California  Coast  region.  Few  explorers  have 
penetrated  far  into  this  region,  which,  from  the  denseness  of  its  forest 
covering,  offers  exceptional  difficulties  to  travel;  and  there  is  no  record 
that  it  has  been  crossed  in  a  north  and  south  direction.  Thie«  proposed 
reserve  no  doubt  contains  for  its  area  the  largest  and  most  valuable 
body  of  timber  belonging  to  the  nation ;  and  here  is  probably  the  only 
part  of  the  United  States  where  the  forests  unmarked  by  fire  or  the  ax 
still  exists  over  a  great  area  in  its  iiriineval  splendor  Toward  the 
northwestern  borders  of  the  proiiosed  reserve  five  hundred  and  fifty- 
two  quarter  sections  of  land  appear  to  have  been  entered,  princi]>ally 
under  the  provisions  of  the  timber-claim  law,  but  this  entered  land  c^n 
not  be  readily  excluded  from  the  reserve  without  seriously  complicating 
its  bonndaries,  or  without  omitting  a  large  body  of  unentered  land 
which  should  properly  belong  to  it.  There  is  no  agricultural  or  graz- 
ing land  whatever  in  this  ])roposeil  reserve  and  no  traces  of  ])recious 
metals  have  yet  been  found  in  it.  The  character  of  its  forests,  which 
can  be  made  to  yield  permanently  vast  quantities  of  timber,  its  wild 
ness,  the  picturesqneness  of  its  surface,  and  its  remoteness  make  the 
projwsed  Olympic  Reserve  one  of  the  most  valuable  of  all  the  forest 
reserves  which  have  been  made  or  proposed. 

10.  THE  HOimT  RAINIER  FOREST  RESERVE. 

It  is  suggested  that  the  existing  Pacific  Forest  Ileserve  should  be 

enlarged  by  the  addition  of  a  narrow  strip  of  territory  along  its  west- 

erii  boi-deTj  in  order  to  correct  an  error  made  when  the  boundaries  of 
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this  reserve  were  first  laid  down,  and  to  make  it  thus  include  some  of 
tbe  salient  features  of  Mount  Rainier;  tbat  it  should  be  extended  south- 
ward along  tbe  two  slopes  of  the  Cascade  Mountains  nearly  to  the 
Columbia  Kiver,  and  the  name  Pacific  Forest  Reserve  should  be 
changed  to  Mount  Rainier  Forest  Reserve.  Tbe  name  Pacific  Forest 
Reserve  is  meaningless,  and  it  is  fitting  that  this  reserve  should  bear 
the  name  of  the  great  glacier-covered  mountain,  one  of  tbe  highe^st, 
most  beautiful,  and  interesting  mountains  in  the  United  States,  which 
is  its  chief  natural  feature.  This  was  felt  when  tbe  reserve  was  estab- 
]ishe<l,  bat  to  tbe  people  of  Tacoma  Mount  Rainier  is  Mount  Tacoma,  and 
to  avoid  exciting  local  jealousies  the  Secretary  of  the  Interior,  at  the  last 
moment,  adopted  an  inexpressive  and  inappropriate  name.  The  moun- 
tain is  now  known  officially  in  this  conn  try  and  by  all  foreign  geographers 
as  Mount  Rainier,  and  is  nowhere  called  Tacoma  beyond  the  limits 
of  the  city  of  that  name;  and  there  seems  no  longer  any  reason  why 
this  reserve  should  not  bear  tbe  name  of  Mount  Rainier.  The  proposed 
extensions  of  this  reserve  contain  an  estimated  area  of  1,267,200  acres, 
which,  with  the  967,680  ain^es  contained  in  the  Pacific  Forest  Reserve, 
make  a  total  of  2,234,880  acres.  The  preservation  of  the  forests  in 
the  proposed  southern  extension  will  protect,  east  of  the  Cascade  sum- 
mits, tbe  flow  of  several  of  the  principal  tributaries  of  the  Yakima 
River,  which  furnishes  the  water  for  the  most  important  system  of 
irrigation  in  the  State,  and,  west  of  the  Cascade  summits,  timber  of 
great  commercial  value.  Tbis  whole  region,  which  has  suffered  from 
fire  and  the  unlawful  pasturage  of  sheep,  is  practically  unsurveyed  and 
unsettled.  One  hundred  and  one  quarter  sections  of  land  have,  how- 
ever, been  entered  upon  within  its  boundaries.  These  are  principally 
situated  in  the  extreme  southeastern  corner,  in  the  valley  of  the  Little 
Salmon  River.  There  are  also  a  few  settlers  on  tributaries  of  the  Cow 
litz  River,  close  to  the  western  borders  of  the  proposed  reserve. 

11.  THE  STANISLAUS  FOREST  RESERVE. 

This  proi>osed  reserve  extends  north  over  six  townships  along  the 
summit  of  the  Sierra  Nevada  Mountains  in  California,  and  embraces 
an  estimated  area  of  691,200  acres.  Many  streams  flowing  east  and 
west  head  in  this  territory  and  ai*e  fed  by  innumerable  small  lakes  and 
alpine  meadows.  The  forests,  except  in  a  few  townships,  are  scanty 
and  without  value,  except  for  preserving  the  flow  of  springs  and 
streams;  and  the  establishment  of  this  reserve  is  recommended  solely 
for  the  influence  it  can  exert  on  tbe  flow  of  Sierra  rivers  if  its  natural 
features  are  preserved.  This  region  is  now  being  injured  by  the  illegal 
pasturing  of  sheep  and  by  the  fires  which  always  follow  the  shepherd 
on  the  public  domain,  and  its  value  as  a  water-storage  basin  is  likely 
to  be  seriously  impaired.  For  reasons  which  are  not  easy  to  explain, 
much  of  this  high,  rocky,  timberless  region  has  already  been  surveyed 
at  the  expense  of  the  Government;  49  sections  of  land  have  q^Vk^i^^X^^^ol 
entered,  an<l  10  sections  have  been  retaVueA  iot  T^««tNwc  ^\\wi^* 
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12.  THE  SAN  JACINTO  FOREST  RESERVE. 

This  proposed  reserve  embraces  the  San  Jacinto  Mountains  in  soatb- 
ern  Oalirornia,anil  is  separated  from  the  San  Bernardino  Forest  RCvServe 
by  the  San  Gorgonio  Pass.  It  contains  an  estimated  area  of  737,280 
acres.  Tbe  whole  region,  especially  east  of  the  mountains,  is  arid,  and 
the  lower  slopes  of  the  range,  when  not  too  steep,  are  clothed  only  with 
a  bushy  chapparal  growth.  Scanty  forests  of  stunted  conifers,  how- 
ever, exist  on  the  sides  of  some  of  the  canyons  facing  the  ocean  in  the 
high  valleys  and  on  the  elevated  slopes,  and  the  preservation  of  these 
forests  seems  essential  that  the  mountain  streams  may  supply  water  to 
irrigate  the  valleys  of  southwestern  California,  which  without  water 
are  desert  wastes,  but  irrigated  bloom  into  the  fairest  orchards  of  the 
continent.  Within  this  proposed  reserve  421  (piarter  sections  of  laud 
appear  to  have  been  already  entered,  as  well  as  29  quarter  sections 
reserved  for  Indians.  Much  of  this  reserved  land  is  in  the  San  Jacinto 
Valley,  where  considerable  timber  has  already  been  cut,  and  in  Hermit 
Valley,  where  a  large  storage  basin  for  irrigation  has  been  built.  This 
proposed  reserve  is  coveretl  by  the  land  grant  of  the  Southern  Pacific 
Eailroad.  The  iieople  of  southern  California  appear  unanimous  in  their 
desire  that  this  reserve  should  be  made. 

in.  THE  UINTAH  FOREST  RESERVE. 

This  proposed  reserve  embraces  both  slopes  of  the  eastern  part  of 
the  Uintah  Mountain  liange  in  northern  Utah  and  the  northern  slope 
only  of  the  western  part  of  this  range,  the  southern  slope  here  being 
included  in  the  Uintah  Indian  Reservation.  The  Uintah  Mountains 
are  covered  with  valuable  forests  of  spruce,  which  protect  the  sources 
of  several  large  streams  which  eventually  discharge  into  Green  River, 
those  flowing  northward  from  the  range  being  aheady  utilized  for  irri- 
gation. The  region  within  the  borders  of  this  proposed  reserve  is 
practically  uninhabited,  only  25  quarter  sections  of  its  land  having 
been  ent-ered.  There  is,  however,  a  large  agricultural  population 
already  living  in  the  territory  immediately  adjacent  to  it  on  the  north 
and  east,  who  find  in  the  forests  of  the  Uintah  Mountains  their  only 
local  timber  supply,  and  this  population  will  sufter  for  water  if  the 
fires  which  have  now  for  many  years  swei>t  through  these  forests  are 
allowed  to  destroy  them.  If  the  Uintah  Indian  Reservation  is  ever 
purchased  by  the  Government,  all  the  northern  mountainous  portion, 
embracing  the  southern  slopes  of  the  western  end  of  the  Uintah  Range, 
should  be  included  in  this  forest  reserve. 

The  total  area  of  these  thirteen  proposed  forest  reserves,  which  are 
plotted  on  the  accompanying  maps,  is  21,379,840  acres.  The  (H»mmis- 
sion  fully  recognized  the  fact  that  the  forest  reserves  established  and 
proi)osed  can  not  be  maintained  unless  a  plan  can  be  adopted  under 
which  their  boundaries  can  be  modified  so  as  to  take  from  them  all  lands 
better  suited  for  agricultare  than  for  the  production  of  forests,  and 
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under  which  their  timber  can  be  made  available  for  domestic  and  com 
mercial  purposes  and  valuable  minerals  can  be  freely  sought  for  and 
mined  within  their  boundaries.  The  commission  is  now  engaged  in 
perfecting  a  scheme  of  forest  management  which  it  believes  will  make 
the  administration  of  the  reserves  possible,  and  which  in  due  time  will  be 
submitted  to  you.  It  believes  that  the  solution  of  this  difficult  problem 
will,  however,  be  made  easier  if  reserved  areas  are  now  increased,  as 
the  greater  the  number  of  people  interested  in  drawing  supplies  from 
the  reserved  territory  or  in  mining  in  them  the  greater  will  be  the  pres- 
sure on  Congress  to  enact  laws  permitting  their  proper  administration. 
For  this  reason  it  is  the  unanimous  opinion  of  the  commission  that  the 
establishment  by  proclamation  of  the  reserves  described  above  is  now 
a  matter  of  the  utmost  importance  to  the  development  and  welfare  of 
the  whole  country. 

Very  respectfully,  C.  S.  Sargent, 

Chairman. 


Arnold  Arboretum,  Harvard  University, 

Jamaica  Plain,  Masa.j  April  6*,  1897. 

Sir:  The  legislation  relating  to  reserved  forest  lands  of  the  public 
domain  which  the  commission  of  the  National  Academy  will  recom- 
mend in  its  final  report  now  in  course  of  preparation  provides  for  the 
following: 

First.  That  authority  be  given  to  the  Secretary  of  War  to  make 
details  of  troops  at  the  request  of  the  Secretary  of  the  Interior  to  pro- 
tect temporarily  and  until  a  forest  service  is  organized  the  properly  of 
the  Government  in  the  forest  reservations  from  fire  and  trespass,  and 
to  enforce  such  rules  and  regulations  as  he  may  make  for  their  care. 

Second.  The  establishment  of  a  permanent  forest  bureau  in  the 
Department  of  the  Interior  composed  of  trained  officers  to  administer, 
maintain,  and  improve  the  reserved  forest  lands. 

Third.  The  appointment  of  a  commission  to  institute  as  rapidly  as 
possible,  under  the  supervision  of  the  Director  of  the  Geological  Sur- 
vey, topographical  surveys  of  the  reservations  and  determine  what 
portions  of  them  should  be  permanently  reserved  on  account  of  their 
forest  covering,  and  what  portions  should  be  reopened  to  entry  and 
sale. 

Fourth.  To  authorize  the  Secretary  of  the  Interior  to  issue  the  neces- 
sary rules  and  regulations  for  the  protection,  growth,  and  improvement 
of  the  forests  on  the  reservations;  for  the  sale  of  timber,  firewood,  and 
fencing  from  them  to  actual  settlers  in  and  adjacent  to  the  reserva- 
tions, and  to  owners  of  mines  legally  located  therein  tor  use  in  such 
mines;  for  granting  permits  to  sawmill  owners  to  enter  the  reservations 
for  the  purpose  of  manufacturing  such  lumber  as  may  be  sold  to  actual 
settlers  in  and  adjacent  to  the  reservations  and  to  the  owners  of  mluea 
located  therein;  for  allowing  actual  settlers  ^\io  \iW}^  w^  ^as  "   " 
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their  own  claims  to  take  from  the  reservations  firewood,  posts,  poles, 
and  fencing  material  necessary  for  their  immediate  personal  use;  for 
allowing  the  public  to  enter  and  cross  the  reservations;  for  granting 
to  coanty  commissioners  rights  of  way  for  wagon  roads  in  and  across 
the  reservations;  for  granting  rights  of  way  for  irrigating  ditches, 
flames,  and  pipes,  and  for  reservoir  sites;  and  for  permitting  pros- 
pectors, under  such  rules  and  regulations  as  he  may  from  time  to  time 
establish,  to  enter  the  reservations  in  search  of  valuable  minerals. 

The  commission  will  recommend  that  the  reservations  be  opened  to 
the  location  of  mining  claims  under  the  general  mineral  laws,  and  that 
the  owners  of  valid  mining  locations  in  the  reservations  made  and  held 
in  good  faith  shall  be  permitted  to  fell  and  remove  from  their  claims  the 
timber  growing  on  them  for  actual  mining  purposes  in  connection  with 
the  particular  claim  from  which  the  timber  is  cut.  Itwill  also  recom- 
mend that  the  owners  of  unperfected  bona  fide  claims  or  patents  of 
land  included  in  the  forest  reservations  shall  be  permitted  to  relinquish 
their  claims  to  the  Government,  selecting  in  lieu  tracts  of  vacant  land 
open  to  settlement  but  not  exceeding  in  area  the  tracts  covered  by  their 
claims  or  patents;  and  that  the  owners  of  such  unperfected  claims 
shall  not  be  subjected  to  additional  charges  for  entries  or  record,  and 
that  credit  shall  be  allowed  them  for  the  time  spent  on  the  relinquished 
claims.  The  commission  will  also  recommend  that  the  Secretary  of  the 
Interior  be  authorized  to  enter  into  negotiations  with  the  land-grant 
railroad  companies  for  the  purpose  of  concluding  agreements  by  which 
these  companies  may  relinquish  to  the  United  States  the  title  acquired 
by  IJieni  to  lands  within  their  granted  and  indemnity  limits  when  these 
lands  lie  withiti  the  boundaries  of  forest  reservations,  and  may  accept 
other  unappropriated  lands  in  exchange  from  the  even-numbered  sec- 
tions within  their  granted  and  indemnity  limits  not  included  in  forest 
reservations. 

Very  respectfully,  your  obedient  servants, 

G.  S.  Sargent. 

Henry  L.  Abbot. 

W.  II.  Brewer. 

Arnold  Hague. 

WOLCOTT  GiBBS. 
GiFFORI)   PiNOHOT. 

The  Secretary  of  the  Interior, 

Washingtony  JK  C. 


The  National  Academy  of  Sciences, 

Washing  ton  J  May  i,  1S97. 

SiR:-I  have  the  honor  to  transmit  to  you  herewith  a  copy  of  the 
complete  report  of  the  commission  appointed  by  me  on  behalf  of  the 
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National  Academy  of  Sciences,  at  the  request  of  your  predecessor,  the 
Hon.  Hoke  Smith,  to  consider  and  report  upon  the  inau^ratiou  of  a 
rational  forest  policy  for  the  forested  lands  of  the  United  States. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

WOLCOTT  GiBBS, 

Preside^it  of  the  National  Academy  of  Sciences, 

Hon.  Cornelius  N.  Bliss, 

Secretary  of  the  Interior. 


report  of  the  commission  appointed  by  the  national  academy 
of  sciences  upon  a  forest  policy  fob  the  forested  lands  of 
the  united  states. 

Arnold  Arboretum,  Harvard  University, 

Jamaica  Plain^  Mass.y  May  1, 1897. 

Sir:  The  commission  appointed  by  you,  in  compliance  with  the 
request  contained  in  the  following  letter,  has  the  honor  to  submit  this 
report,  which  is  biised  on  actual  examinations  of  much  of  the  reserved 
and  unreserved  forest  lauds  of  the  public  domain  and  on  a  genenil 
study  of  the  topography  and  climate,  and  of  the  economic  conditions 
of  the  Western  States  and  Territories: 

Department  of  the  Interior. 

Washingionf  February  15, 1896. 

Sir:  I  have  the  honor,  as  the  head  of  the  Department  charged  with  the  ailininis- 
trutiou  of  the  pablic  domain,  to  request  an  investigation  and  report  of  your  honor- 
able body,  as  is  provided  in  the  act  incorporating  the  National  Academy,  and  by 
article  5,  section  5,  of  its  constitution,  upon  the  inauguration  of  a  rational  forest 
poUcy  for  the  forested  lauds  of  the  United  States. 

Being  conviucod  of  the  necessity  for  a  radical  change  in  the  existing  policy  with 
reference  to  the  disposal  and  preservation  of  the  forests  upon  the  pubUc  domain,  I 
particularly  desire  an  official  expression  from  your  body  upon  the  following  points : 

(1)  Is  it  desirable  and  practicable  to  preserve  from  fire  and  to  maintain  perma- 
nently as  forested  lands  those  portions  of  the  public  domaiu  now  bearing  wood 
growth,  for  the  supply  of  timber? 

(2)  How  far  does  the  influence  of  forest  upon  climate,  soil,  and  water  conditions 
make  desirable  a  policy  of  forest  oonservation  in  regions  where  the  public  domain  is 
principally  situated  f 

(3)  What  specific  legislation  should  be  enaoted  to  remedy  the  evils  now  confessedly 
existing? 

My  predecessors  iu  office  for  the  last  twenty  years  have  vainly  called  attention  to 
the  inadequacy  and  confusion  of  existing  laws  relating  to  the  publio  timber  lands 
and  consequent  absence  of  an  intelligent  policy  in  their  administration,  resulting  in 
such  conditions  as  may,  if  not  speedily  stopped,  prevent  a  proper  development  of  a 
large  portion  of  our  country ;  and  because  the  evil  grows  more  and  more  as  the  years 
go  by,  I  am  impelled  to  emphasize  the  importance  of  the  question  by  calling  upon 
you  for  the  opinion  and  advice  of  that  body  of  scientists  which  is  officially  empow- 
ered to  act  in  such  cases  as  this. 
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I  also  beg  to  refer  you  to  the  proposed  legislation  whicli  has  l)eeii  introdaeed  into 
Congress  for  several  years  past  at  the  instance  of  the  American  Forestry  Association, 
supported  by  memorials  of  private  citizens  and  scientific  bodies,  and  more  especially 
the  memorials  presented  by  the  American  Association  for  the  Advancement  of  Science 
in  1873,  which  led  to  desirable  legislation,  and  again  in  1890,  1892,  and  1894. 

As  I  believe  that  a  speedy  change  in  the  existing  policy  is  urgent,  I  request  that 
you  will  give  an  early  consideration  to  this  matter,  and  favor  me  with  sncli  state- 
ments and  recommendations  as  may  be  laid  before  Congress  for  action  daring  this 
session. 

I  have  the  honor  to  be,  your  obedient  servant, 

Hoke  Smith,  Secretarjf, 

Prof.  WOLCOTT  GiBBS, 

Frendent  of  National  Academy  of  Science*,  Nexcporiy  R.  I, 


THE  CONSERVATION  OF  FORESTS. 

The  influence  of  forests  upon  climate,  soil,  and  the  flow  of  water  in 
streams  has  attracted  much  attention  during  the  past  century;  but 
while  the  general  consensus  of  opinion  among  experts  is  that  this 
influence  is  potent  and  beneficial,  the  absence  of  exact  data  extending 
over  long  periods  of  time  and  the  complex  nature  of  the  pheuomena 
involved  render  it  necessary  to  base  this  conclusion  rather  upon  gen- 
eral considerations  than  upon  statistics. 

An  elaborate  statistical  study  of  climatic  changes  has  been  under- 
taken in  Europe  by  Gustav  Wex,  ministerial  counselor  and  chief  engi- 
neer of  the  Danube  improvements  at  Vienna.  His  study  is  based  on 
an  auiilysis  of  all  available  water-gauge  observations  made  on  large 
European  rivers  during  the  last  two  centuries.  Such  records  were  col- 
lected for  fifty-five  stations  on  twelve  rivers,  all  but  two,  the  Tiber  and 
Glommen,  heading  in  central  Europe. 

These  observations  were  discussed  by  dividing  each  record  into  two 
equal  parts  and  finding  for  each  half  (about  thirty  years,  more  or  less) 
the  arithmetical  mean  of  the  mean  annual  stands  and  of  the  highest 
and  lowest  annual  stages.  Some  of  these  records  extend  back  more 
than  a  century;  all  are  authentic,  and  relate  to  districts  where  the 
physical  conditions  and  changes  are  well  known.  By  comparing  the 
mean  levels  (annual,  flood,  and  lowest  water)  in  the  first  half  and  last 
half  of  the  i)eriods  covered  by  the  observations,  Wex  believes  that  he 
can  detect  any  secular  variation  in  the  flow  of  streams  attributable  to 
increased  cultivation,  and  especially  to  the  known  destruction  of  forests. 
The  following  consolidated  table  derived  from  his  two  treatises^  on  the 
subject  exhibits  the  general  results  of  this  analysis : 

'Ueber  die  Wasserabnahme  in  den  Qnellen,  FlUssen  nnd  Strumen  bei  gleiohzeiti- 
ger  Steigemng  der  Hoohwasser  in  den  Cultnrlandem,  Zweito  Abtiandlung  iiber 
die  Wasserabnahme  in  den  Quellen,  FlUssen  und  Stromen  bei  gleicbzeitiger  Stei- 
gemng der  Hochwiisser  in  den  Cultorlandem,  both  translated  by  General  Weitzel,  of 
the  Corps  of  Engineers,  United  States  Army,  and  published  in  the  Government 
Printing  Office  in  1880  and  1881. 
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lu  drawiug  couclusions  from  these  data  it  should  be  remembered  that 
the  mean  level  for  ea<5h  year  is  derived  from  365  observations,  while  the 
corresponding  flood  level  and  lowest  water  level  are  each  determined 
by  the  records  of  only  a  few  days,  and  are  especially  subject  to  excep- 
tional variations.  The  mean  levels  are  therefore  entitled  to  the  greater 
weight.  Moreover,  the  highest  and  lowest  points  reached  throw  little 
or  no  light  upon  the  durations  of  the  corresponding  high-water  and 
low- water  stages  of  the  river,  which  are  vital  elements  in  estimating 
the  discharge,  and  hence  the  general  hydraulic  conditions  affecting  the 
district. 

The  figures  in  the  table  indicate  a  pronounced  lowering  of  the  mean, 
of  the  flood,  and  of  the  low-water  stages  of  these  rivers,  but  that  cau- 
tion should  be  observed  not  to  misinterpret  the  apparent  flood  change 
as  implying  a  reduction  of  flood  volume,  or  even  of  extreme  flood  height, 
is  shown  by  the  following  quotations  from  Wex: 

The  plots  of  the  gauge  readings  show  that  in  these  rivers  [the  Rhine,  Danube, 
Elbe,  Vistula,  and  Odor]  the  floods  in  recent  periods  occur  oftener  nud  rise  higher 
than  in  former  times.  It  follows  clearly,  then,  that  during  flood  stages  the  di^jcharge 
is  much  greater  than  formerly.  These  plots  show,  further,  that  the  earlier  floods  were 
more  regular  than  those  of  the  later  decade8|  in  which  excessive  heights  in  one  year 
are  followed  by  very  moderate  heights  in  another,  thns  proving  that  very  wet  aud 
very  dry  seasons  occur  more  frequently  and  show  greater  variations  than  formerly. 
This  is  particularly  noticeable  for  the  Elbe  and  Yistnla. 

What  conclusions  are,  then,  to  be  drawn  from  these  data  in  regard  to 
the  influence  of  forests  upon  climate  and  stream  flow!  They  certainly 
demonstrate  a  progressive  reduction  in  the  mean  annual,  the  flood,  aud 
the  lowest  water  levels  upon  all  the  chief  rivers  draining  central 
Europe,  and  that  the  change  is  very  considerable.    Wex  claims  that 
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this  reduction  is  due  to  cultivation  and  to  the  extensive  clearing  of 
forested  lands,  and  argues  further  that  it  implies  a  corresponding 
diminution  iu  the  annual  discharge  of  the  springs,  streams,  and  rivers, 
and  hence  iu  the  annual  rainfall.  This  last  inference  has  been  disputed, 
because  rain  records  kept  during  these  same  periods  at  Paris,  St. 
Pet/ersburg,  and  Copenhagen  indicate  no  change.  Wex  replica  that 
these  cities  are  too  near  the  coast  and  too  far  from  the  mountains  to 
afford  a  check,  and  that  rain  records  kept  in  the  Erz  Mountains  and 
at  (xeueva  do  show  small  reductions. 

Whether  a  grand  climatic  change  in  Europe  be  in  progress  or  not,  it 
would  seem  that  the  observed  facts  cau  be  more  simply  explained  by 
the  Nvellestablished  change  iu  regimen  often  following  the  destruction 
of  forests,  especially  in  mouutain  regions.  The  more  rapid  melting  of  ^ 
snow  and  the  reduced  obstructions  to  surface  drainage  hurry  the 
water  forward  and  increase  the  number  and  sometimes  the  extreme 
height  of  the  spring  freshets,  leaving  a  less  volume  to  be  absorbed  by 
the  ground  and  gradually  returned  through  springs  and  brooks  during 
the  low- water  season.  Destructive  floods  are  thus  rendered  moire  fre- 
quent, and  summer  droughts  more  to  be  dreaded.  But  since  both  the 
mean  velocity  and  the  area  of  cross  section,  and  hence  for  a  double 
reason  the  discharge  per  second  per  foot  of  rise,  increase  much  more 
rapidly  in  the  higher  than  in  the  lower  stages,  such  a  change  of  regi- 
men (the  annual  vo4ume  remaining  unchanged)  would  exhibit  itself  by 
a  reduced  mean  annual  level,  and  a  reduced  low-water  level. 

The  intiuence  upon  the  flood  level  is  less  easily  inferred,  because  in 
large  rivers  the  extreme  height  attained  depends  more  upon  the  coin- 
cidence of  floods  in  the  different  tributaries  than  upon  the  height 
reacheil  in  each.  If  the  change  in  regimen  leads  to  less  frequent 
coincidences  than  before,  a  much  larger  volume  may  pass  off  at  a  less 
flood  height,  lasting,  of  course,  for  a  longer  i>eriod. 

Since  these  are  the  only  data  covering  sufficiently  long  periods  of 
time  to  be  worthy  of  confidence,  and  since  their  indications  can  be 
logically  explained  without  resorting  to  the  hyiwthesis  of  a  reduction 
in  rainfall  consequent  ui)on  cultivation  and  the  destruction  of  forests, 
it  can  not  be  claimed  that  observation  supports  such  an  hypothesis. 
But  the  problem  contains  too  many  uncertain  elements  to  warrant  a 
purely  theoretical  solution,  and  it  is  therefore  the  part  of  wisdom  to  be 
cautious  in  advancing  a  claim  that  forests  exert  a  beneficial  influence 
upon  the  precipitation  of  moisture. 

But  however  these  valuable  records  be  interpreted,  whether  they 
indicate  a  progressive  change  in  climate  or  simply  a  change  in  river 
regimen,  they  certainly  tend  to  confirm  the  belief  generally  entertained 
by  experts,  and  based  on  facts  observed  at  many  widely  different  locali- 
ties, that  forests  exert  a  most  important  regulating  influence  upon  the 
flow  of  rivers,  reducing  floods  and  increasing  the  water  supply  in  the 
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low  stages.  The  importance  of  their  conservation  on  the  mountainous 
watersheds  which  collect  the  scanty  supply  for  the  arid  regions  of  North 
America  can  hardly  be  overstated.  With  the  natural  regimen  of  the 
streams  replaced  by  destructive  floods  in  the  spring,  and  by  dry  beds 
in  the  months  when  the  irrigating  flow  is.most  needed,  the  irrigation  of 
wide  areas  now  proposed  will  be  impossible,  and  regions  now  supporting 
prosperous  communities  will  become  depopulated. 

Moreover,  forests  ui>on  steep  mountain  slopes  like  those  upon  the 
public  domain  of  the  United  States  should  be  preserved  to  protect 
their  surface.  The  soil  on  such  slopes  is  held  back  by  the  roots  of  trees 
and  shrubs  and  by  grasses  and  other  low  plants,  and  protected  against 
wind.  When  these  are  removed  the  soil  washes  down  into  the  streams 
and  is  swept  over  arable  lands  in  the  valleys  below,  leaving  the  naked 
rock  behind.  In  this  way  forest  destruction  on  high  mountain  slopes 
produces  results  similar  to  those  due  to  hydraulic  mining  in  California, 
against  which  legislation  by  Congress  has  been  sought  and  obtained. 
Millions  of  dollars  have  been  expended  during  recent  years  in  Europe 
in  checking  the  force  of  floods  due  to  denuded  mountain  slopes  by  the 
construction  of  stone  dams  and  river  beds  and  the  planting  of  sod  and 
trees ;  and  in  this  country  similar  expenditures  must  follow  the  destruc- 
tion of  mountain  forests  if  the  narrow  valleys  of  the  West  are  to  con- 
tinue habitable. 

in  districts  of  less  abrupt  slopes  the  trees  form  and  accumulate  a 
mass  of  humus  and  absorbent  materials  which  .gathers  moisture  and 
holds  the  rain  water  until  it  can  percolate  into  the  subsoil  through 
channels  provided  around  their  roots.  Ultimately  this  ground  water 
finds  its  way  into  springs  and  brooks,  and  promotes  the  general  fertility 
of  the  region.  Experience  in  every  civilized  country  bears  testimony 
to  the  fact  that  cutting  away  trees  under  such  circumstances  is  fol- 
lowed by  the  drying  up  of  streams  and  by  less  favorable  conditions 
for  local  water  supply. 

But  a  well-regulated  water  supply  is  not  the  only  thing  dependent 
on  the  ])reservation  of  forests.  In  civilized  nations  the  demand  for 
lumber  and  other  lorest  products  is  continuous,  and  requires  systematic 
and  intelligent  forest  reproduction.  Numerous  districts  in  our  country 
have  now  no  more  timber  than  is  needed  for  early  use,  and  if  forest 
reproduction  is  not  encouraged  local-timber  scarcity  iji  the  not  distant 
future  seems  inevitable.  The  enormous  waste  from  forest  fires,  incen- 
diary and  accidental,  which  prevail  in  nearly  every  part  of  the  United 
States,  the  extravagant  modes  of  lumbering,  especially  in  the  West, 
permitting  valuable  logs  to  rot  in  the  brush  on  account  of  slight 
defects,  and  the  universal  neglect  of  all  reproductive  measures  threaten 
the  prosperity  of  the  country  and  should  receive  early  attention  from 
the  Government. 

S.  Doc.  57 3 
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FOREST  ADMINISTRATION  IN  FOREIGN  COITNTRrBS. 

Before  considering  the  American  problem  in  detail,  or  any  system 
for  the  administration  of  the  pablic  forests  of  the  United  States,  it 
may  be  useful  to  briefly  oatllne  the  forest  measures  which  experieuce 
has  dictated  in  other  civilized  countries,  where,  with  the  exception  of 
Great  Britain  and  China,  the  people  enjoy  the  advantages  of  well- 
organized  and  efficient  forest  departments,  which  also  exist  in  nearly 
all  British  colonies.  Our  political,  social,  and  climatic  conditions  are 
so  different,  however,  from  those  of  the  countries  of  the  Old  World 
that  their  methods  of  sylviculture  and  the  legal  <^mplicatious  result- 
ing from  their  governmental,  municipal,  and  private  ownership  of  land 
possess  little  practical  value  for  us  at  this  time;  but  it  is  desirable 
that  Congress  should  appreciate  that  forest  administration  is  now 
regarded  as  an  important  government  duty  throughout  the  civilized 
world,  and  that  it  has  been  wholly  neglected  by  the  United  States. 

So  many  of  the  general  features  are  common  to  all  foreig^n  forest 
systems  that  it  will  be  necessary  to  consider  only  one  of  them  in  detail 
and  to  refer  briefly  to  others  which  appear  to  afford  good  models  for 
our  consideration.  That  of  France  is  selected  for  fullest  explanation, 
not  only  because  it  dates  from  the  Middle  Ages,  but  because  it  is  appli- 
cable to  an  entire  country,  without  the  confusing  special  conditions 
which  in  most  European  States  are  the  result  of  local  provincial 
subdivisions. 

France. — Some  kind  of  forest  rules  in  connection  with  the  game  laws 
are  said  to  have  been  handed  down  from  the  time  of  Charlemagne,  but 
in  1669  Colbert,  the  minister  of  finance  under  Louis  XIV,  caused 
stringent  forest  laws  to  be  enacted  which  proved  of  great  benefit  to  the 
country.  During  the  French  Eevolution  the  division  of  the  large 
landed  estates  among  many  proprietors  led  to  a  general  devastation 
of  the  forests,  and  induced  legislation  which  finally,  in  1827,  estab- 
lished essentially  the  present  forest  administration  system. 

The  central  authority  is  vested  in  an  administrative  forest  council, 
which  consists  of  the  minister  of  agriculture  as  president,  the  director 
of  forests,  and  three  officers  entitled  administrators.  The  forest  council 
ordinarily  meets  once  a  week  and  deals  with  general  matters  pertain- 
ing to  the  forest. administration. 

The  director  of  forests  is  the  executive  head  of  the  forest  service. 
His  personal  staff  consists  of  two  secretaries,  one  of  whom  is  a  forest 
inspector,  and  two  clerks. 

The  three  administrators  are  ea<}h  the  head  of  a  bureau  with  head- 
quarters in  Paris,  but  they  may  be  sent  on  special  missions.  In  certain 
cases  they  act  largely  as  inspectors,  which  was  originally  their  exclu- 
sive duty.  The  first  bureau  deals  with  matters  of  law  and  police^  pur- 
chases and  condemnations  of  land,  forest  instruction,  tools,  supplies, 
etc.     One  of  its  sections  is  responsible  for  carrying  into  effect  the 
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decisions  of  the  forest  council,  and  for  office  work  connected  with  the 
inspecting  tours  of  the  administrators.  The  second  bureau  is  charged 
with  preparing  working  plans  and  the  actual  management  of  the  for- 
ests. The  third  bureau  deals  with  torrents,  the  reforesting  of  moun- 
tain slox)es,  the  care  of  young  plantations,  and  with  dunes,  roads, 
buildings,  and  pasturage. 

The  field  personnel  consists  of  33  conservators,  through  whom  all 
matters  from  below  reach  the  central  administration.  Thirty  conserv- 
ancies are  established  in  France,  1  in  Corsica,  and  3  in  Algeria.  In  I L 
of  these  conservancies  officers  of  the  working-plans  division  are  sta- 
tioned, and  in  5  officers  of  the  reforesting  division. 

In  the  lower  grades  are  232  inspectors,  249  assistant  inspectors,  and 
274  ^'guards  general," or  a  total  of  about  800  men  in  the  superior  forest 
service.  Forest  guards  of  all  grades  number  4,170,  so  that  the  grand 
total  of  the  service  is  about  5,000  men* 

The  areas  in  charge  of  the  foreat  service  include  the  property  of  the 
Government,  of  communities,  and  of  public  institutions.  In  addition, 
a  certain  oversight,  varying  in  closeness  with  situation  and  character, 
is  exercised  over  the  forest  holdings  of  private  individuals. 

All  members  of  the  forest  service  below  the  grade  of  officer  must 
have  served  in  the  army  and,  as  a  rule,  must  have  attained  the  grade 
of  noncommissioned  officer.  Their  appointment  and  promotion  are 
regulated  by  merit.  They  live  in  or  near  the  forest,  and  each  guard  is 
charged  with  the  care  of  about  2  square  miles.  Head  guards  superin- 
tend all  work  in  progress  and  communicate  the  instructions  of  the 
officers.  Police  duties  are  an  important  part  of  their  functions,  includ- 
ing the  right  to  make  domiciliary  visits  and  to  arrest  suspected  per- 
sons. They  take  the  oath  of  office  and  are  prohibited  from  engaging 
in  any  industry  connected  with  wood.  They  are  entitled  to  pensions 
after  completing  twenty-five  years'  service,  including  the  time  spent  in 
the  army. 

Forest  products  are  sold  by  forest  officers  at  auction  or  by  the  grant- 
ing of  permits,  as  the  case  may  be,  but  the  sums  realized  are  paid 
directly  into  the  public  or  communal  treasury.  Forest  officers  have 
nothing  to  do  with  the  receipt  or  payment  of  funds. 

Candidates  for  the  grade  of  forest  officer  are,  as  a  rule,  trained  at  the 
National  Forest  School  at  Nancy,  but  one-third  of  the  appointments  are 
reserved  for  the  promotion  of  deserving  subordinates.  After  leaving 
the  school  the  young  officer  is  employed  for  about  a  year  in  learning  his 
duties  practically,  under  an  inspector.  His  advancement  and  further 
promotion  depend  on  his  quali6cations  and  exertions  as  reported  by 
his  immediate  superiors.  Forest  officers  are  retired  for  age,  as  in  the 
military  service. 

There  are  two  forest  schools  in  France — one  for  officers  at  Nancy, 
established  in  1824,  and  another  at  Barres,  to  facilitate  the  promotion 
of  deserving  subordinates  deficient  in  education.    The  course  covers 
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two  years,  each  comprising  six  and  a  half  months  of  theoretical  and 
two  and  a  half  months  of  practical  instruction.  The  latter  consists  of 
tours  into  the  forests  near  Nancy,  the  Yosges,  the  Jura,  etc.,  for  the 
purpose  of  studying  foresty,  natural  history,  and  surveying,  a  part  of 
the  time  being  devoted  to  military  exercises.  Military  science  forms 
part  of  the  theoretical  course.  Between  the  foundation  of  the  school, 
in  1824,  and  1887, 1,334  candidates  for  the  forest  serviire  in  France  and 
73  Englishmen  had  been  received,  the  latter  being  admitted  to  prepare 
for  service  in  India  under  a  special  arrangement  made  with  the  French 
Government. 

Under  the  general  law  the  forest  department  forms  part  of  the  army, 
which  in  the  case  of  mobilization  is  at  the  disposal  of  the  war  minister. 
The  officers  hold  rank  in  the  reserve  or  territorial  army,  and  in  time  of 
war  may  be  employed  in  command  of  the  forest  corps  or  otherwise,  as 
ordered.  A  military  uniform  is  prescribed  for  all  grades  of  the  forest 
service,  including  the  students  at  the  schools. 

The  forest  system  of  France  has  been  extended  to  Algiers;  but  the 
governor-general  has  been  invested  with  special  powers,  to  avoid  con- 
stant reference  to  the  central  Government. 

The  annual  revenue  from  the  Government  forests  of  France  and 
Algiers  exceeds  $6,000,000,  and  the  expenses  for  1896  were  estimated 
at  $3,300,000. 

Oermany. — The  political  division  of  the  Empire  causes  the  regulation 
of  the  forests  to  devolve  largely  upon  the  several  states,  and  slightly 
different  systems  are  adopted,  according  to  local  requirements;  but 
the  management  in  Prussia  may  be  regarded  as  practically  typical  of 
the  whole. 

The  destruction  of  forests  which  occurred  in  the  seventeenth  and 
eighteenth  centuries  has  caused  the  advance  of  sand  dunes  from  the 
shores  of  the  Baltic,  the  washing  away  of  surface  soil  in  the  western 
mountainous  districts  by  torrential  floods,  and  the  overwhelming  of 
fertile  valleys  with  debris  from  mountain  slopes.  Forestry  has  thus 
been  forced  upon  the  attention  of  the  Government.  Bounties  are 
granted  to  communes  which  undertake  tree  culture  upon  waste  moun- 
tain slopes,  seedlings  and  young  trees  are  supplied  at  cost,  and  consid- 
erable sums  are  spent  annually  by  the  State  in  forest  improvement, 
and  especially  in  checking  the  advance  of  sand  dunes. 

Forest  administration  in  Prussia  is  vested  in  tbe  ministry  of  agricul- 
ture, domain,  and  forests.  The  minister  regulates  the  maintenance 
and  utilization  of  the  State  forests.  His  staff  consists  of  a  head  State 
forester,  a  director,  and  four  technical  forest  counselors. 

Prussia  is  divided  into  679  forest  districts,  each  averaging  about 
9,000  acres  in  extent,  and  under  the  control  af  a  head  forester.  The 
district  is  the  unit  of  financial  administration,  all  accounts  passing 
from  the  head  forester  through  an  independent  treasurer  to  the  finance 
department   of  the   Government  for  audit.      The   head  forester  is 


REPORT   OF    THE    NATIONAL    ACADEMY    OF    SCIENCES.  37 

charged  with  the  entire  managemeut  ot  his  district.  He  receives  a  per- 
manent appointment  from  the  minister  Jifter  x)a88ing  a  prescribed 
technical  examination,  and  he  is  entitled  to  a  pension.  Under  him 
serve  foresters,  forest  guards,  and  assistant  foresters,  for  whose  per- 
formance of  duties  and  pay  he  is  responsible.  In  1SS7  there  were  in 
Prussia  3,390  foresters  and  349  forest  gnards.  Previous  service  in  the 
army  is  a  condition  of  appointment  to  these  grades,  and- the  wearing  of 
a  uniform  is  compulsory,  as  indeed  is  the  case  with  all  grades  of  forest 
officials. 

The  next  grade  above  that  of  head  forester  is  that  of  forest  master, 
who  supervises  several  forest  districts.  Above  him  is  the  head  forest 
master,  who  is  a  member  of  his  provincial  government  and  supervises 
all  the  forest  districts  within  its  limits.  These  officers  are  appointed 
by  the  Sovereign,  upon  the  nomination  of  the  minister  of  agriculture, 
domain,  and  forests,  each  being  selected  from  the  next  lower  grade, 
and  in  the  case  of  head  forest  masters  the  provincial  ministry  being 
consulted. 

There  are  two  forest  academies  in  Prussia,  one  at  Eberswalde  and 
the  other  at  Miinden,  The  course  of  study  covers  two  years,  and  is 
designed  to  fit  the  pupil  for  the  higher  grades  of  the  forest  service. 
There  are  also  two  classes  of  i)reparatory  forest  schools,  for  practical 
instruction  in  the  duties  of  the  lower  grades. 

The  forest  administration  of  Prussia  contributes  a  large  sum  to  the 
revenue,  the  annual  receipts  being  about  $14,000,000  and  the  expendi- 
tures about  $8,000,000. 

British  India, — The  vastuess  of  the  forest  area  of  British  India, 
often  arid,  which  has  been  successfully  managed  and  protected,  the 
varied  climate  and  difficult  sylvicultural  conditions  existing  in  these 
forests,  and  the  great  pecuniary  success  of  the  Indian  administration, 
make  it  specially  interesting  to  the  students  of  the  American  j>roblem, 
who  find  here  many  valuable  suggestions. 

The  forest  department  code  is  applicable  to  all  the  provinces  under 
the  control  of  the  government  of  India,  but  not  the  presidencies  of 
Madras  and  Bombay,  which,  however,  by  special  order  may  adopt  the 
system. 

The  officers  of  the  forest  department  are:  One  inspector- general,  an 
assistant  inspector-general,  conservators  of  three  grades  of  paj^  deputy 
conservators  of  four  grades  of  pay,  assistant  conservators  of  three 
grades  of  pay;  also  a  director  and  instructor  at  the  School  of  Forestry, 
and  a  superintendent  of  surveys. 

The  subordinate  employees  are  graded  as  subassistant  conservators, 
forest  rangers,  foresters,  forest  guards,  etc. 

The  inspector- general  is  attached  to  the  secretariat  of  the  home 
department  of  the  government  of  India.  He  assists  in  dealing  with 
forest  matters  and  controls  the  School  of  Forestry  at  Dehra  Dun,  the 
forest  survey,  and  the  working  plans.    He  is  aided  by  an  asaUt^vA. 
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inspector-general.  He  makes  inspections  and  submits  reports  thereon 
either  to  the  government  of  India  or  to  the  local  governments;  and  he 
may  correspond  with  the  officers  in  local  charge  of  forests  but  can  not 
give  orders  to  them. 

Immediate  forest  management  is  vested  in  the  local  governments  of 
the  several  provinces.  Their  executive  is  a  conservator.  His  charge 
is  divided  into  "divisions/'  " ranges,"  and  "beats."  The  range  is  the 
unit  of  administration.  It  is  subdivided  into  beats  and  grouped  into 
divisions,  each  in  immediate  charge  of  a  forest  officer  of  suitable  grade. 

The  numbers  and  pay  of  subassistant  conservators  are  regulated  by 
the  government  of  India,  which  also  fixes  the  maximum  amount  to  be 
spent  for  the  lower-grade  employees.  The  appointments  are  made 
directly  by  the  local  governments  or  are  delegated  to  the  conservator. 
Subassistant  conservators  are  usually  promoted  from  the  grade  of  forest 
ranger.  Forest  rangers  are  appointed  from  graduates  of  the  Dehra 
Dun  Forest  School,  or  from  subordinates  of  good  record,  or  from  native 
noncommissioned  officers  of  the  army. 

Vacancies  in  the  lowest  grade  of  forest  officer  are  filled  (1)  from  can- 
didates who  have  had  a  professional  training  in  a  manner  prescribed  or 
approved  by  the  secretary  of  state  for  India,  or  (2)  by  promotion  for 
special  merit  after  a  service  of  at  least  five  years.  Promotions  in  the 
lower  grades  are  regulated  by  the  local  governments,  but  in  the  higher 
grades  by  the  government  of  India.  Seniority  is  recognized.  Exami- 
nations and  favorable  reports  from  superiors  infiuence  the  selections. 
Transfers  from  one  province  to  another  are  exceptional  below  the  grade 
of  conservator.  Officers  are  entitled  to  retirement,  and  may  be  reduced 
in  rank  for  misconduct.  All  resignations  must  be  accepted  by  the 
government  of  India. 

Working  plans  are  prepared  by  local  officers,  under  the  direction  of 
local  governments,  but  are  subject  to  supervision  and  api)roval  by  the 
inspector-general.  In  case  of  disagreement  reference  is  had  to  the 
government  of  India. 

The  Eoyal  Indian  Engineering  College,  at  Cooper's  Hill,  England, 
since  1885  has  had  a  forestry  course,  designed  to  fit  students  for  the 
service  in  India.  About  ten  graduate  annually.  Applicants  selected 
by  competition  before  the  civil-service  commission  are  then  put  to  fur- 
ther tests  by  the  Indian  office,  and,  having  taken  the  course  at  the 
college  are,  with  application  and  good  conduct,  sure  of  appointment  in 
the  Indian  forestry  service. 

The  total  area  of  forest  land  under  the  control  of  the  forest  service 
in  J  894-95  was  12  per  cent  of  the  total  surface  of  India,  or  112,952 
square  miles,  of  which  74,271  miles  were  reserved  forests,  7,090  pro- 
tected forests,  and  31,591  unclassed  state  forests.  The  increase  for  the 
previous  year  exceeded  9,000  square  miles,  acquired  by  the  settlement 
or  extinction  of  prescriptive  rights.  The  total  length  of  boundaries 
demarcated  up  to  June  30, 1895,  in  Provinces  under  the  government  of 
India  alone,  was  upward  of  00,000  miles. 
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Working  plans  in  operation  cover  14,769  square  miles,  and  in  a  ter- 
ritory of  30,963  square  miles  fires  are  kept  in  cbeck.  Protective  meas- 
ures failed  on  6.6  per  cent  of  this  area  during  the  last  year,  so  that 
28,913  square  miles  were  effectively  protected,  at  a  cost  of  8,76  rupees 
per  mile.  The  present  value  of  the  rupee  is  about  30  cents,  and  there- 
fore the  cost  of  effective  protection  in  India,  where  fires  are  at  least  as 
difiicult  to  control  as  in  the  United  States,  is  rather  less  than  half  a 
cent  an  acre  per  annum.  An  area  of  33,420  square  miles  is  covered  by 
toiK)graphical  surveys,  executed  in  nearly  the  same  proportion  by  the 
forest  survey  branch  and  the  survey  of  India  department.  Forest 
offenses  of  all  kinds  during  the  last  year  averaged  less  than  1  to  3 
square  miles  of  forest. 

The  product  of  the  great  area  administered  by  the  forest  service 
yielded  during  the  year  1894-95  46,000,000  cubic  feet  of  timber, 
100,000,000  cubic  feet  of  fuel,  134,000,000  bamboos,  and  minor  products 
to  the  value  of  more  than  3,000,000  rupees.  The  gross  revenue  from 
the  forests  is  given  at  16,788,880  rupees,  and  the  net  at  7,415,590,  or 
about  $3,000,000. 

This  surplus  has  grown  from  less  than  2,000,000  rupees  in  1870-71 
to  2,500,000  rupees  in  1880-81,  to  a  little  less  than  7,000,000  rupees  in 
1890-91,  and  finally  to  almost  7,500,000  rupees  in  1894-95,  when  the 
yield  was  nearly  1,000,000  rupees  less  than  that  of  the  year  before. 
These  results  have  been  reached  with  a  consistently  conservative  forest 
policy  and  in  spite  of  the  enormous  drain  made  by  the  holders  of  pre- 
scriptive rights  in  the  forests,  which  in  1894-95  amounted  to  nearly 
6,000,000  rupees. 

Systematic  government  forestry  in  India  is  of  recent  growth.  The 
first  Indian  forest  act  was  passed  in  1865,  although  nearly  ten  years 
before  Dr.  Dietrich  Brandis,  the  first  inspector-general  of  the  Indian 
forests,  had  begun  to  manage  the  teak  forest£»  of  Pegu. 

Dominion  of  Canada. — Physical  and  topographical  conditions  in 
Canada  so  much  resemble  our  own  that  special  interest  attaches  to  its 
legislative  measures  regarding  forests.  As  in  the  United  States,  the 
title  to  lands  situated  in  the  older  Provinces  and  not  held  by  indi- 
viduals is  vested  in  the  provincial  governments,  while  in  the  central 
and  western  Provinces  the  Dominion  itself,  as  representative  of  the 
Crown,  holds  the  fees.  Hence  result  different  and  independent  sys- 
tems of  forest  administration  in  the  different  Provinces. 

The  Provinces  of  Ontario  and  Quebec,  bordering  upon  the  Great 
Lakes  and  the  St.  Lawrence  Kiver,  and  extending  far  to  the  north- 
ward, contain  on  the  high  table-lands  that  form  the  divide  between  the 
southern  watershed  and  Iludson  Bay  immense  areas  of  Crown  lands 
which  have  never  been  sold,  and  which  are  generally  rocky,  unsuitable 
for  the  plow,  and  clothed  with  timber.  In  both  of  these  Provinces  the 
management  of  the  Government  forests  devolves,  under  quite  similar 
regulations,  upon  the  department  of  Crown  lands,  the  administrative 
direction  forming  a  branch  or  bureau  which  is  charged  ^\^}tt.  ^^iij^^^ 
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instraction  in  forestry  as  well  as  with  the  supervision  of  the  forested 
districts.  The  latter  are  divided  into  "agencies,"  of  which  the  control 
is  vested  in  officers  denominated  Grown  lands  and  timber  agents, 
having  under  them  experienced  woodmen  called  forest  rangers,  fire 
rangers,  etc. 

The  agents  are  charged  with  the  inspection  and  sale  or  lease  of  the 
public  lands,  the  granting  of  licenses  to  cut  timber,  the  collection  of 
dues,  and  the  protection  of  the  public  domain  against  trespassers  and 
fires.  Of  the  subordinates,  some  hold  office  during  the  entire  year  and 
others  only  during  the  dangerous  fire  months,  the  number  of  the  latter 
being  discretionary  with  the  commissioner  of  Crown  lands.  The  func- 
tions of  justices  of  the  peace,  constables,  and  watchmen  are  performed 
by  these  subordinate  officers.  The  last  annual  report  for  the  Province 
of  Quebec  gives  the  names  of  such  employees,  amounting  to  40  Crown 
lands  and  timber  agents,  65  forest  rangers,  73  fire  rangers,  81  game- 
keepers, together  with  a  superintendent,  an  assistant,  and  3  clerks  of 
the  branch  of  woods  and  forests,  making  a  total  of  264  officials.  The 
total  revenue  from  lumbering  operations  in  this  Province  collected  dur- 
ing the  year  ending  June  30, 1896,  amounted  to  $951,098.92. 

The  system  of  disposing  of  the  timber  on  the  Crown  lands  of  Quebec 
and  Ontario  was  adopted  many  years  ago  and  has  been  found  to  work 
well,  except  that  it  does  not  provide  for  future  crops  of  timber  on  lauds 
unsuitable  for  tillage,  and  which  therefore  remain  unsettled  and  unpro- 
ductive after  the  forest  has  been  removed.  Under  the  rules  now  in 
force,  when  it  becomes  advisable  to  sell  the  timber  from  certain  deter- 
mined areas,  forest  rangers,  who  are  experienced  woodmen  employed 
by  the  Government  under  the  direction  of  the  different  Crown  timber 
agents,  are  sent  out  to  examine  the  forests  and  furnish  the  depart- 
ment of  Crown  lands  with  estimates  of  standing  timber.  The  terri- 
tory is  then  divided  into  limber  "  berths"  of  different  sizes,  which  are 
advertised  for  sale  at  auction  to  the  highest  bidder,  the  department 
fixing  a  minimum  price  based  upon  the  estimate  of  the  forest  rangers. 
The  timber  is  sold  at  a  rate  per  square  mile  subject  to  stumpage  dues, 
but  as  these  are  low,  large  sums  are  bid  by  way  of  bonus  for  the 
license  to  cut  over  certain  areas.  At  the  last  sale,  that  of  1892,  the 
the  sums  paid  in  Ontario  as  bonus  averaged  $3,657.18  per  square  mile. 

The  timber  when  cut  also  pays  dues  on  saw  logs  of  from  $1  to  $1.25 
per  thousand  feet,  board  measure,  and  on  square  dry  timber  of  from 
$20  to  $25  per  thousand  cubic  feet.  The  timuer  licenses  are  for  one 
year,  renewable  on  ..tbe  license  holder  complying  with  the  conditions 
of  the  license,  which  include  a  yearly  ground  rent  of  $3  per  square 
mile.  Although  the  early  licenses  included  all  timber,  in  sales  held 
since  1891  the  white  pine  only  has  been  specified.  The  land,  it  must 
be  remembered,  is  not  sold  to  the  licensee  or  "  limit  holder,"  but  is 
reserved  for  settlers.  When  the  land  under  license  is  required  for 
settlement,  the  licensee  or  limit  holder  is  given  a  reasonable  time  to 
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remove  the  white  pine,  all  other  timber  becoming  the  property  of  the 
settler  on  his  complying  with  the  terms  of  settlement.  In  case  of 
unsettled  land  the  limit  holder,  as  long  as  he  continues  to  pay  ground 
rent,  retains  control  of  the  limit  until  the  land  is  required  for  settle- 
ment. Forest  rangers  under  this  system  are  also  employed  to  watch 
areas  not  under  license  to  prevent  unlawful  cutting  of  timber. 

A  provisional  fire  act,  based  on  laws  of  several  of  our  States,  had,  prior 
to  1886,  been  on  the  statute  books  of  the  Province  of  Ontario,  but  from 
lack  of  proper  means  for  the  enforcement  of  its  provisions  it  had  not 
succeeded  in  checking  forest  fires.  In  that  year  the  system  now  in  force 
was  adopted  and  in  practice  has  proved  highly  successful.  Under  its 
provisions  a  number  of  men  are  placed  upon  the  Crown  lands  from  May 
until  October,  when  forest  fires  are  most  dangerous,  in  those  localities 
specially  exposed  by  reason  of  settlement,  railway  construction,  or 
lumbering.  Where  the  land  is  under  license  the  cooperation  of  the 
limit  holders  is  required,  it  being  optional  with  them  to  avail  them- 
selves of  the  system.  The  number  of  men  necessary  to  properly  pro- 
tect a  piece  of  property  is  determined  by  the  owners  of  the  limit,  who 
are  supposed  to  be  familiar  with  the  country  and  with  local  conditions 
and  special  dangers.  The  selection  of  the  men  to  be  employed  in  this 
protective  force  is  also  left  to  the  limit  holders,  the  department  reserv- 
ing, however,  the  right  to  reject  or  remove  any  man  whom  it  may 
consider  unfit  for  the  position. 

These  fire  rangers  are  constituted  officers  for  the  enforcement  of  the 
fire  act,  and  are  governed  by  instructions  from  the  department.  They 
make  the  public  acquainted  with  the  proWsions  of  the  fire  act  by 
posting  it  in  conspicuous  places  and  circulating  it  among  settlers  and 
lumbermen.  In  case  forest  fires  break  out,  they  are  authorized  to 
engage  assistants  to  suppress  them;  if  dangerous,  it  is  their  duty  to 
notify  the  limit  holder  and  the  department.  One-half  of  the  expense 
incurred  in  maintaining  this  forest  staff  and  in  suppressing  fires  is 
borne  by  the  Crown  laqds  department  and  the  other  by  the  owners  of 
the  limits.  The  pay  of  fire  rangers  is  fixed  at  $2  a  day,  without  board 
or  other  extras.  The  good  effects  of  this  system  were  especially  mani- 
fested during  the  summer  of  1895,  which  was  extremely  hot  and  dry. 
In  consequence  of  this  exceptional  danger  the  staff  of  rangers  was 
strengthened  in  specially  exiK)sed  places  and  close  vigilance  was 
maintained. 

Reports  from  49  timber  limits  where  this  system  was  in  operation 
during  the  summer  of  1896  show  that  the  value  of  the  timber  damaged 
by  fire  was  only  $41,600.  The  number  of  fires  specifically  reported  was 
93 ;  in  addition  to  these  many  others,  principally  small,  were  not  enu- 
merated in  the  reports  of  the  fire  wardens;  and  the  Canadian  forest 
officers  are  convinced  that  forest  areas  which  might  well  have  amounted 
to  hundreds  of  square  miles  would  have  been  burnt  over  during  that 
exceptionally  dry  summer  without  the  presence  at  exposed  points  oi 
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this  trained  corps  of  Forest  Bangers.  This  saying  in  Ontario  has  been 
effected  by  the  employment  of  114  men  for  a  few  months,  at  a  total  cost 
of  $20,253,  shared  between  the  public  treasury  and  the  owners  of  tim- 
ber limits.  The  Ontario  forest-tire  system  has  now  been  tried  for  nine 
years  and  its  compulsory  extension  is  recommended  by  the  Canadian 
Government  officers.  In  Quebec  equally  satisfactory  results  have  fol- 
lowed the  introduction  of  the  forest-patrol  system,  which  can  no  longer 
be  regarded  as  experimental  in  that  Province. 

In  the  districts  of  Upper  and  Lower  Ottawa  during  the  summer  of 
1895,  where  it  was  also  unusually  dry,  no  serious  conflagrations  occurred. 
No  less  than  fifty-six  incipient  iires,  however,  were  extinguished  by  the 
Forest  Hangers,  any  one  of  which  might  have  assumed  serious  damages 
and  caused  heavy  losses.  The  total  damage  in  the  district  amounted 
to  between  $500  and  $1,000.  In  other  districts  in  Quebec  numeroos 
small  fires  are  extinguished  every  year  by  Rangers,  who,  appearing 
promptly  on  the  scene,  assist  the  inhabitants  in  suppressing  them. 

The  forests  of  the  western  provinces  of  the  Dominion  are  under  the 
control  of  the  minister  of  the  interior,  who,  following  the  system  adopted 
in  the  older  provinces,  has  under  him  Crown  timber  agents  charged  with 
the  administration  of  suitable  districts. 

The  value  of  the  system  which  has  been  adopted  in  Canada,  under 
which  the  Government  retains  the  fee  of  its  forest  lands,  would  have 
been  inestimable  in  large  immediate  revenue  and  in  future  crops  of  tim- 
ber in  such  regions  as  those  adjacent  to  Puget  Sound  or  the  coast  of 
northern  California;  but  the  fee  of  nearly  all  the  best  timber  land  in 
the  United  States  has  now  passed  into  the  hands  of  individuals  or  cor- 
porations, and  such  a  policy  can  now  be  applied  only  to  comparatively 
small  areas  generally  covered  with  inferior  timber. 

THE  RESERVED  FOREST  LANDS  OF  THE  PUBLIC  DOMAIN. 

The  peculiar  topographical  and  climatic  conditions  of  western  North 
America  would  api)ear  to  make  the  preservation  of  its  forests  essential 
to  the  profitable  and  permanent  occupation  of  the  country.  The  pre- 
cipitation of  moisture  west  of  the  one  hundredth  meridian  is  unequally 
distributed  throughout  the  year;  the  summers  are  hot  and  dry,  and  the 
whole  territory,  with  the  exception  of  the  coast  region  of  the  northwest, 
is  watered  so  imperfectly  that  forests  are  restricted  to  the  slopes  of 
high  monntain  ranges  or  to  elevated  plains  and  mesas,  the  valleys  of 
the  interior  and  of  all  the  south  being  practically  treeless.  In  all  the 
interior  and  southern  regions  precipitation  is  insufficient  for  certain  and 
profitable  cultivation,  and  permanent  agricultural  prosperity  can  only 
be  assured  through  irrigation.  Much  of  the  region  is  traversed  by  lofty 
mountain  ranges  well  wooded  at  the  north  and  sparsely  wooded  at  the 
south.  Their  forests  serve  to  collect  and  in  a  measure  regulate  the 
flow  of  streams,  the  waters  of  which,  carefully  conserved  and  distributed 
artMciallyy  would  render  possible  the  reclamation  of  vast  areas  of 
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so-called  desert  lands.  Irrigation  systems  have  been  undertaken  in 
many  localities  under  State  or  corporate  control  and  have  been  prose- 
cuted until  their  value  has  been  amply  demonstrated,  although  the  one 
essential  condition  of  their  permanent  success,  the  preservation  of  the 
forests  on  hi^h  mountain  slopes,  has  been  entirely  neglected. 

Under  authority  of  section  24  of  the  act  of  Congress  approved  March 
3, 1801,  by  which  the  President  of  the  United  States  can  withdraw  from 
sale  and  entry  and  set  apart  as  forest  reservations  parts  of  the  public 
domain,  whether  wholly  or  in  part  covered  with  timber,  seventeen  forest 
reserves,  with  a  total  estimated  area  of  17,500,000  acres,  were  estab- 
lished prior  to  1894.  During  the  journey  made  by  your  committee  last 
summer  through  the  Western  States  and  Territories  it  became  impressed 
with  the  importance  of  extending  this  reserved  area  before  further 
encroachments  were  made  on  the  public  domain ;  and  on  its  return  it 
prepared  a  short  preliminary  report,  recommending  the  establishment 
of  thirteen  additional  forest  reserves,  with  an  estimated  total  area  of 
21,378,840  acres,  and  roughly  designating  their  boundaries.  On  the  6th 
of  February  this  report  was  submitted  by  the  Secretary  of  the  Interior 
to  the  President,  who  on  the  22d  of  February  issued  proclamations 
making  the  recommendations  of  your  committee  effective.  The  corre- 
8i)ondence  relating  to  this  matter  is  appended  to  this  report.  (Appen- 
dix A.) 

Members  of  your  committee  visited  during  the  summer  and  autumn 
all  the  forest  reservations  established  prior  to  February  22, 1897,  with 
the  exception  of  the  Pecos  River  Reserve  in  New  Mexico,  the  Battle- 
ment Mesa  Reserve  in  Colorado,  the  Yellowstone  National  Park  Timber 
Reserve  in  Wyoming,  already  well  known  to  its  members,  and  the 
small  and  comparatively  unimportant  Afognak  Reserve  in  Alaska,  the 
Bull  Run  I'orest  Reserve  in  Oregon,  and  the  Trabuco  Canyon  Reserve 
in  southern  California,  and  studied  also  forest  conditions  in  many  of 
the  unreserved  regions  of  the  national  domain.  Beyond  the  limits  of 
the  national  parks,  which  are  eff'ectively  and  economically  patrolled  by 
detachments  of  the  Uiiited  States  Army,  your  committee  was  unable 
to  discover  any  evidence  that  serious  attempts  are  made  by  the  Gov- 
ernment to  protect  the  forests  of  the  public  domain  from  illegal  timber 
cutting  and  pasturing  or  to  prevent  the  starting  or  check  the  spread 
of  forest  fires  except  in  the  north  end  of  the  Cascade  Reserve,  in  Ore- 
gon, where  in  August  it  found  a  single  agent  of  the  Interior  Depart- 
ment actively  and  successfully  engaged  in  scattering  several  large 
flocks  of  sheep  that  had  been  devastating  this  reservation  for  several 
weeks. 

Fire  and  pasturage  chiefly  threaten  the  reserved  forest  lands  of  the 
public  domain.  In  comparison  with  these  the  damage  which  is  inflicted 
on  them  by  illegal  timber  cutting  is  insignificant.  Timber  can  only  be 
cut  profitably  when  the  operation  is  conducted  on  a  comparatively 
large  scale;  and  large  operations  require  roads  and  sawmills,  and  con- 
sequently the  use  of  capital,  and  are  usually  e»s»^  Xo  ^"^Xr^x  ^\^^ ^lisc^^'^' 
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The  cutting  of  timber  on  the  unreserved  public  lands  under  cover  of 
bad  laws  or  without  a  pretense  of  legal  sanction  causes,  as  we  shall 
show  later,  serious  losses  to  the  Government,  but,  so  far  as  we  have 
been  able  to  observe,  it  does  not  now  seriously  menace  many  of  the 
reserves. 

Forest  fires. — Fires  are  particularly  destructive  to  the  forests  of 
western  North  America.  These  are  composed  almost  exclusively  of 
highly  resinous  trees,  which,  when  they  grow  beyond  the  influence 
of  the  moisture-laden  air  currents  from  the  Pacific  Ocean,  ignite  easily, 
and,  burning  fiercely  on  the  surface,  are  quickly  killed,  while  the  fiames 
sweep  forward,  leaving  standing  behind  them  the  dead,  although  uncon- 
sumed,  trunks  to  furnish  material  for  later  conflagrations  and  to  inten- 
sify their  heat.  The  climate,  with  its  unequally  distributed  rainfall  and 
intensely  hot  and  dry  summers  and  the  peculiarly  inflammable  char- 
acter of  the  forests,  make  forest  fires  in  the  West  numerous  and  par- 
ticularly destructive,  and  no  other  part  of  the  country  has  suflbred  so 
seriously  from  this  cause. 

Fires  in  western  forests  are  started  by  careless  or  ignorant  hunters 
and  campers,  who  often  leave  their  camp  fires  burning  or,  in  utter  wan- 
tonness, ignite  coniferous  trees  to  enjoy  the  excitement  of  the  conflagra- 
tion. They  can  be  occasionally  traced  to  the  effects  of  lightning,  which 
locally  is  held  responsible  for  many  forest  fires,  although  in  reality  fires 
set  in  this  way  are  rare,  as  lightning  is  usually  accompanied  or  followed 
by  copious  rains,  which  extinguish  them  before  they  can  gain  headway; 
and  very  rarely  they  are  produced  by  the  rubbing  together  of  adjacent 
trees  swayed  by  the  wind.  The  right  of  way  of  every  railroad  cross- 
ing the  Eocky  Mountains  and  the  other  interior  ranges  of  the  conti- 
nent is  marked  by  broad  zones  of  devastation  due  to  fires  which  have 
started  from  the  camps  of  construction  gangs  or  the  sparks  of  locomo- 
tives; and  thousands  of  acres  of  timber  are  destroyed  annually  by  the 
spread  of  fires  lighted  by  settlers  to  clear  their  farms. 

Prospectors  in  search  of  valuable  minerals  frequently  set  fires  in 
wooded  regions  to  uncover  the  rocks  and  facilitate  their  operations; 
and  the  shepherds  who  drive  their  flocks  to  pasture  during  the  summer 
months  in  the  mountain  forests  of  Oregon  and  California  make  fires  in 
the  autumn  to  clear  the  ground  and  improve  the  growth  of  forage  plants 
the  following  year.  No  statistics  show  the  area  of  forests  destroyed 
annually  by  fires  in  the  Western  States  and  Territories,  but  nearly 
every  summer  their  smoke  obscures  for  months  the  sight  of  the  sun  over 
hundreds  of  square  miles,  and  last  summer  your  committee,  traveling 
for  six  weeks  through  northern  Montana,  Idaho,  and  Washington,  and 
through  western  Washington  and  Oregon,  were  almost  constantly 
enveloped  in  the  smoke  of  forest  fires. 

Such  conflagrations  have  occurred  in  the  West  since  it  was  settled,  and 
they  will  always  menace  the  prosperity  of  that  part  of  the  country. 
Once  fully  under  way,  a  fire  in  a  forest  of  coniferous  trees  will  spread 
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iiutil  it  is  extingnisbed  by  rain  or  eDcounters  some  natural  barrier  like  a 
river,  or,  until  driven  back  over  its  own  course  by  a  change  of  wind,  it 
ex])ires  for  want  of  material.-  No  human  agency  can  stop  a  Western 
forest  fire  when  it  has  once  obtained  real  headway,  and  the  only  hope 
of  averting  the  enormous  losses  which  the  country  suffers  every  year 
from  this  ciiuse  is  in  preventing  fires  from  starting  in  the  forests  or  in 
extinguishing  them  promptly.  They  will  always  occur,  but  the  experi- 
ence  gained  in  the  Yellowstone  National  Park  since  it  has  been  patrolled 
by  detachments  of  the  United  States  Army  and  in  Canada  shows  con- 
clusively that  with  the  aid  of  disciplined  forest  rangers  intelligently 
directed  the  number  of  forest  fires  in  any  district  can  be  greatly 
reduced  and  that  it  is  fre^quently  possible  to  extinguish  small  fires  if 
they  are  energetically  attacked  when  first  discovered. 

Nomadic  sheep  husbandry. — Nomadic  sheep  husbandry  has  already 
seriously  damaged  the  mountain  forests  in  those  States  and  Territories 
where  it  has  been  largely  practiced.  In  California  and  western  Oregon 
great  bands  of  sheep,  often  owned  by  foreigners,  who  are  temporary 
residents  of  this  country,  are  driven  in  spring  into  the  high  Sierras  and 
Cascade  ranges.  Feeding  as  they  travel  from  the  valleys  at  the  foot 
of  the  mountains  to  the  upper  alpine  meadows,  they  carry  desolation 
with  them.  Every  blade  of  grass,  the  tender,  growing  shoots  of  shrubs, 
and  seedling  trees  are  eaten  to  the  ground.  The  feet  of  these  "hoofed 
lo(!usts,''  crossing  and  recrossing  the  faces  of  steep  slox)es,  tread  out  the 
plants  sheep  do  not  relish  and,  loosening  the  forest  floor,  produce  con- 
ditions favorable  to  AcmIs.  Their  destruction  of  the  undergrowth  of 
the  forest  and  of  the  sod  of  alpine  meadows  hastens  the  melting  of  snow 
in  spring  and  quickens  evaporation. 

The  pasturage  of  sheep  in  mountain  forests  thus  increases  the  floods 
of  early  summer,  which  carry  away  rapidly  the  water  that  under  nat- 
ural conditions  would  not  reach  the  rivers  until  late  in  the  season,  when 
it  is  most  needed  for  irrigation,  and  by  destroying  the  seedling  trees, 
on  which  the  permanency  of  forests  depends,  prevents  natural  forest 
reproduction,  and  therefore  ultimately  destroys  the  forests  themselves. 
In  California  and  Oregon  the  injury  to  the  public  domain  by  illegal 
pasturage  is  usually  increased  by  the  methods  of  the  shepherds,  who 
now  penetrate  to  the  highest  and  most  inaccessible  slopes  and  alpine 
meadows  wherever  a  blade  of  grass  can  grow,  and  before  returning  to 
the  valleys  in  the  autumn  start  fires  to  uncover  the  surface  of  the 
ground  and  stimulate  the  growth  of  herbage.  Unrestricted  pasturing 
of  shee])  in  the  Sierras  and  southern  Cascade  forests,  by  preventing 
their  rei)roduction  and  increasing  the  number  of  fires,  must  inevitably 
so  change  the  flow  of  streams  heading  in  these  mountains  that  they 
will  become  worthless  for  iriigation. 

Other  parts  of  the  country  have  suffered  almost  as  seriously  from  the 
nomadic  sheep  industry.  Great  flocks  are  wintered  in  the  sheltered 
canyons  of  Snake  Eiver,  and  then,  spreading  through  eastern  Oregon, 
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A  study  of  the  forest  reserves  in  their  relations  to  the  general  devel- 
opment and  welfare  of  the  country  shows  that  the  segregations  of 
these  great  bodies  of  reserved  lands  can  not  be  withdrawn  from  all 
occupation  and  use  and  that  they  must  be  made  to  perform  their  part 
in  the  economy  of  the  nation.  According  to  a  strict  interpretation  of 
the  ruling  of  the  Department  of  the  Interior,  no  one  has  a  right  to 
enter  a  forest  reserve,  to  cut  a  single  tree  from  its  forests,  or  to  exam- 
ine its  rocks  in  search  of  valuable  minerals.  Forty  million  acres  of 
land  are  thus  theoretically  shut  out  from  all  human  occupation  or 
enjoyment.  Such  a  condition  of  things  should  not  continue,  for  unless 
the  reserved  lands  of  the  public  domain  are  made  to  contribute  to  the 
welfare  and  prosperity  of  the  country  they  should  be  thrown  open  to 
settlement  and  the  whole  system  of  reserved  forests  abandoned.  Land 
more  valuable  for  its  mineral  deposit  or  for  the  production  of  agricul- 
tural crops  than  for  its  timber  should  be  taken  from  the  reservations 
and  sold  to  miners  and  farmers,  the  mature  timber  should  be  cut  and 
sold,  settlers  within  or  adjacent  to  the  boundaries,  unable  to  procure  it 
in  other  ways,  should  be  authorized  to  take  such  material  from  reserved 
forests  as  is  necessary  for  their  needs,  and  prospectors  should  be 
allowed  to  search  them  for  minerals. 

But  it  must  not  be  forgotten  that  the  public  domain  of  which  these 
reserves  form  a  part  belongs  to  the  people  of  the  whole  country,  and  not  to 
those  of  any  one  section.  It  is  right,  therefore,  that  the  forest  reserves 
should  be  managed  for  the  benefit  of  the  people  of  the  whole  country, 
and  notffor  any  particular  class  or  section.  Steep  and  elevated  moun- 
tain slopes  should  not  be  cleared  of  their  forests  for  the  sole  benefit  of 
the  prospector  or  the  miner,  because  this  by  its  influence  on  water  flow 
might  mean  i)ermanent  injury  to  x^ersons  living  hundreds  of  miles  away. 
A  few  foreign  sheep  owners  should  not  bo  allowed  to  exterminate  great 
forests  at  the  expense  of  the  whole  country;  and  i>ro8pectors  and  miners 
should  not  be  permitted  to  burn,  willfully  or  carelessly,  forests  in  which 
all  classes  of  the  community  are  equally  interested. 

Our  examination  of  the  Western  forests  shows  that  the  existing  meth- 
ods and  forces  at  the  disposal  of  the  Interior  Department  are  entirely 
inadequate  to  protect  the  forests  of  the  public  domain.  Civil  employ- 
ees, often  selected  for  political  reasons  and  retained  in  oflice  by  politi- 
cal favor,  insufficiently  paid  and  without  security  in  their  tenure  of 
office,  have  proved  unable  to  cope  with  the  difficulties  of  forest  protec- 
tion, and  the  reserves  are  practically  unguarded.  Excluded  from  the 
provisions  of  the  general  land  laws  and  without  protection,  they  invite 
trespass  of  every  kind  and  demoralize  without  benefiting  the  com- 
munity. It  is  evident  that  if  the  Government  proposes  to  protect 
public  property  in  the  reserves,  and  to  enforce  any  laws  or  regulations 
which  may  be  enacted  for  their  administration,  the  assistance  of  the 
military  must  be  called  in  until  an  organization  can  be  developed  in  the 
Interior  Department  for  the  protection,  management,  and  improvement 
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of  all  reserved  Government  forest  lands;  for  without  such  assistance 
the  experience  of  the  past  clearly  shows  that  it  is  idle  to  hope  that  fires 
can  be  restricted,  pasturage  abolished,  and  timber  cutting  and  mining 
regulated  in  the  reserves;  and  if  this  can  not  be  done  their  forests  will 
sooner  or  later  be  ruined  and  the  objects  defeated  for  which  they  have 
been  established. 

PROPOSED  SYSTEM  OF  FOREST  ADMINISTRATION. 

It  has  been  shown  that  the  preservation  and  judicious  management 
of  the  forests  on  those  portions  of  the  public  domain  which  are 
unsuited  for  agriculture  are  of  great  importance  for  the  flow  of  rivers 
needed  for  the  irrigation  of  arid  districts,  and  to  furnish  forest  products 
for  settlers  on  adjacent  arable  lands,  and  for  mining  ox)erations.  The 
cheapness  of  forest  products  in  the  United  States,  and  the  length  of 
time  required  to  produce  crops  of  timber  in  the  West,  will  make  the 
investment  of  the  capital  of  individuals  in  silvicultural  operations,  for 
the  present  at  least,  a  doubtful  enterprise  in  those  States  and  Terri- 
tories where  the  public  domain  is  now  principally  situated;  and  silvi- 
culture in  western  North  America  will  only  be  really  successfal  under 
sustained  Government  control  and  administration;  for,  dealing  with 
crops  which  often  do  not  reach  maturity  until  the  end  of  one  or  two 
centuries,  it  can  only  be  made  profitable  by  carr3ring  out,  without  inter- 
ruption and  under  thoroughly  trained  officers,  plans  which  must  often 
be  followed  during  the  lives  of  several  generations  of  men.  This  sta- 
bility and  continuity  of  management  can  only  be  secured  by  a  perma- 
nent Oovemment  administration  composed  of  officers  of  the  highest 
character,  entirely  devoted  to  duty. 

Annual  taxes  on  the  land  of  individuals  demand  annual  income;  and 
to  avoid  or  meet  this  burden  of  taxation  land  which  should  always 
remain  covered  with  forests  is  often  denuded  before  the  requirements 
of  commerce  justify  it,  or  is  devoted  to  uses  for  which  it  is  ill  adapted. 
Private  ownerships,  for  example,  of  the  redwood-bearing  land  of  the 
California  coast  region,  the  most  productive  forest  land  in  the  world, 
has  resulted  in  this  land,  which  should  remain  covered  with  forest  for 
all  time,  being  rapidly  converted  into  indifferent  pasturage.  The  fee  of 
lands  which  are  most  valuable  for  the  production  of  timber  should 
remain  vested  in  the  General  Government,  and  these  lands,  if  they  are 
managed  wisely,  can  be  made  to  supply  forest  material  indefinitely  to 
the  agricultural  and  mining  x>opulations  of  adjacent  districts  and  to 
improve  in  productiveness  and  value. 

Ultimate  self-support  of  a  Government  forest  administration  is  x>os- 
sible  in  the  United  States,  and  it  may  be  expected  to  yield  a  permanent 
income  if  the  national  forests  are  managed  with  the  intelligence,  thrift, 
and  honesty  which  characterize  the  forest  administration  in  Germany, 
France,  and  other  Eurox)ean  countries.  At  first,  however,  the  cost  ot 
S.  Doc.  57 4 
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adiniiil-ttrntlon  will  exceed  the  receipts,  as  is  almost  invariably  the  case 
in  important  ccouomic  reforms,  but  outlays  may  be  expected  to  diminish 
in  proportion  as  the  administration  is  faithful,  intelligent,  and  honest. 

Temporary  measures. — To  inaugurate  at  once  a  complete  system  of 
forest  administratiou  would  be  to  attempt  more  than  is  wise  or  fidasible 
.  at  this  time;  but  the  necessity  of  prompt  action  for  the  protection  of 
the  forest  reserves  from  tire,  illegal  pasturage,  and  other  depredations 
is  urgent,  and  efficient  temx>orary  x)olice  measures  are  needed  immedi- 
ately. A  plan  for  the  temporary  care  of  the  forest  reserves  may  be 
wisely  based  on  the  experience  gained  in  the  management  of  the 
national  parks.  This  clearly  shows  that  it  is  possible  to  protect  forests 
in  the  most  exposed  and  difficult  parts  of  the  public  domain  with  small 
bodies  of  troops;  whereas,  before  soldiers  were  detailed  to  police  the 
Yellowstone  National  Park,  all  efforts  to  manage  it  by  civil  officers  of 
the  Government  had  shown  the  futility  of  any  attempts  at  control 
which  did  not  rest  on  the  moral  and  physical  support  of  the  Army. 

The  collection  and  confinement  of  the  Indians  upon  reservations, 
together  with  the  rapid  extension  of  settlements  throughout  the  arid 
and  semiarid  regions  of  the  West,  have  terminated  the  state  of  actual 
or  quasi  war  which  prevailed  there  less  than  a  quarter  of  a  century  ago, 
and  have  freed  the  Army  from  the  burden  of  active  scouting  which  then 
consumed  its  time  and  energies.  Under  the  new  conditions,  however, 
new  duties  have  arisen,  which  make  its  presence  hardly  less  important 
than  it  was  under  the  old  state  of  affairs.  Not  only  is  timber,  the 
property  of  the  nation  and  essential  to  supply  the  wants  of  farmers 
and  miners,  rapidly  disappearing  in  consequence  of  forest  fires,  sheep 
grazing,  and  pilfering,  but  wide  areas  capable  of  supporting  an  indus- 
trious x)opal^tion  are  threatened  with  ruin  from  the  destruction  of 
mountain  forests  feeding  the  sources  of  streams  necessary  for  irriga- 
tion. This  danger  is  no  less  real  than  Indian  massacre  was  formerly, 
and  the  citizens  of  the  West  can  only  look  to  the  Army  for  immediate 
and  temj^orary  protection  from  it. 

The  patrolling  and  guard  duty  required  will  be  professional  in  char- 
acter, involving  marches  and  practical  experience  in  field  service,  which 
will  be  valuable  as  a  preparation  for  war;  and  it  is  believed  that  it  may 
be  BO  combined  with  the  usual  field  instruction  now  given  to  troops  that 
it  will  accomplish  not  only  the  forest  protection  sought  for,  but  also 
military  training.  The  service  will  not  be  onerous,  for  many  of  the 
reserves  will  need  no  protection  at  present,  and  in  others  the  danger 
period  will  not  exceed  two  or  three  months  annually.  It  is  believed 
that  this  temporary  detail  of  troops  can  readily  be  arranged  between 
the  Interior  and  War  Departments  in  such  a  way  that  the  objects 
desired  can  be  accomplished  without  any  detriment,  and  with  many 
benefits,  to  the  public  service;  and  that  the  reserved  forests  can  not  be 
efficiently  and  cheaply  guarded  at  this  time  in  any  other  way. 

Each  important  forest  reserve  should  be  placed  at  once  in  charge  of 
AH  oScer  of  the  Army,  detailed  daring  the  season  when  forest  fires  are 
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to  be  dreaded,  to  report  to  the  Secretary  of  the  Interior  and  to  act  as 
superintendent,  and  he  should  be  supported  by  sufficient  details  of  sol- 
diers. In  or  near  each  forest  reservation  a  United  States  commissioner 
should  be  stationed  to  deal  promptly  with  all  cases  rising  from  violar 
tions  of  forest  laws  or  regulations,  and  perform  the  duties  of  a  police 
justice  under  a  district  attorney  and  the  United  States  court.  The 
authority  to  make  arrests  should  be  conferred  upon  the  forest  guards. 

The  primary  object  of  such  temporary  management  would  not  be  to 
produce  a  revenue,  but  to  protect  the  reserves  against  fire  and  depre- 
dation. It  should  be  the  duty  of  the  superintendents  to  issue  passes 
to  persons  desirous  of  entering  or  crossing  them,  and  to  keep  a  careful 
record  of  the  names  and  residences  of  all  such  persons.  Sheep  should 
be  wholly  excluded  from  the  reserves,  and  cattle  should  be  admitted 
only  in  moderate  numbers  and  when  the  property  of  actual  settlers  on 
adjacent  lands. 

Permanent  forest  organization. — The  fundamental  principle  of  any 
Government  system  of  forest  management  should  be  the  retention  of 
the  fee  of  forest  lands,  and  the  sale  of  forest  products  from  them  at 
reasonable  prices,  under  regulations  looking  to  the  perpetual  reproduc- 
tion of  the  forest.  While  it  is  not  desirable,  perhaps,  that  the  Gov- 
ernment in  the  immediate  future  should  enter  into  competition  with 
the  private  owners  of  forest  lands,  it  is  evident  that  ultimately  the  sale 
of  forest  supplies  from  the  Government  timber  lauds  should  not  only 
cover  all  expenses  of  Government  forest  management,  but  produce  a 
steadily  increasing  income. 

Upon  officers  charged  with  the  administration  of  the  Government 
forests  will  devolve  the  care  of  immensely  valuable  public  property, 
its  improvement  under  the  best  established  scientific  methods,  police 
responsibility  of  exceptional  delicacy,  surveys,  the  construction  of 
roads  and  engineering  works  for  the  protection  of  mountain  slopes,  and 
the  control  of  numerous  agents  widely  separated  and  not  easily  trained 
to  habits  of  discipline.  Many  of  these  duties  are  essentially  military 
in  character,  and  should  be  regulated  for  the  present  on  military  princi- 
ples. Wise  forest  management  calls  for  technical  knowledge  which 
must  be  based  on  a  liberal  scientific  education.  The  forest  officers  must 
be  men  of  the  highest  personal  character,  who  can  be  trusted  to  avoid 
participation  in  any  private  business  connected  however  remotely  with 
forest  products.  To  secure  the  service  of  men  qualified  to  meet  these 
several  requirements  will  call  for  liberal  remuneration  and  permanent 
tenure  of  office. 

The  following  permanent  organization  is  recommended  to  meet  these 
demands : 

One  director  of  forests,  to  have  charge  of  a  forest  bureau  in  the 
Department  of  the  Interior.  He  should  be  the  president  of  an  advisory 
board  consisting  of  himself,  an  assistant  director,  and  of  four  forest 
inspectors,  and  should  have  general  charge  of  all  matters  relating  to 
the  forests  on  the  public  domain;  he  should  ap^tON^^ii.^^^aja&Taa^^'^s^ 
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his  subordinates  for  the  maDagement  of  these  forests.  His  staff  sbonld 
consist  of  a  legal  adviser  well  versed  in  the  laws  and  regulations  of  the 
service,  and  of  a  disbursing  officer  to  attend  to  the  distribution  of  funds 
among  the  forest  officers  and  to  receive  and  audit  their  accounts.  Such 
clerks  as  experience  may  show  to  be  necessary  should  be  provided. 

An  assistant  director  of  forests,  with  authority  to  sign  such  letters, 
papers,  and  documents,  and  perform  such  other  duties  as  may  be  desig- 
nated by  the  director,  to  act  as  director  in  case  of  the  absence  of  that 
officer  or  in  case  of  a  vacancy  in  the  office  of  director,  and  to  be  a  mem- 
ber of  the  advisory  forest  board. 

Four  inspectors  of  forests,  each  to  have  charge  of  a  forest  depart- 
ment and  to  be  a  member  of  the  advisory  forest  board.  The  permanent 
stations  of  these  officers  should  be  at  the  most  convenient  localities  in 
their  departments,  but  they  should  assemble  in  Washington  to  confer 
with  the  director  and  with  each  other,  and  to  discuss  matters  connected 
with  the  service.  Each  should  have  a  legal  adviser  on  his  staff  and 
as  many  clerks  as  necessary.  All  papers  relating  to  his  department, 
whether  from  superiors  or  inferiors,  should  pass  through  the  office  of 
the  inspector. 

The  following  limits  are  suggested  for  the  four  forest  departments : 

First  department:  To  include  the  forest  reserves  comprised  in  Cali- 
fornia and  Nevada.  At  present  there  are  six  such  reserves,  aggregating 
6,867,200  acres. 

Second  department:  To  include  the  forest  reserves  comprised  in 
Oregon  and  Washington  west  of  the  one  hundred  and  twentieth  merid- 
ian. At  present  there  are  six  such  reserves,  aggregating  12,671,360 
acres. 

Third  department:  To  include  the  forest  reserves  comprised  in  Ari- 
zona, New  Mexico,  Colorado,  and  Utah.  At  present  there  are  eight 
such  reserves,  aggregating  6,141,440  acres. 

Fourth  department:  To  include  the  forest  reserves  comprise<l  in 
Wyoming,  South  Dakota,  Montana,  and  Idaho,  and  Washington  east 
of  the  one  hundred  and  twentieth  meridian.  At  present  there  are  eight 
such  reserves,  containing  9,117,440  acres. 

Twenty-six  head  foresters,  each  to  have  charge  of  a  forest  district  not 
too  large  for  close  personal  supervision.  The  area  of  a  district  should 
vary  according  to  locality,  rarely  comprising  less  than  half  a  million 
acres  or  more  than  one  and  a  half  million  acres.  The  district  should 
form  the  unit  of  organization.  Its  chief  should  control  his  subordi- 
nates, regulate  expenditures,  prepare  projects  for  and  direct  the  execu- 
tion of  all  public  works,  and  should  be  responsible  for  the  proper  exe- 
cution of  eAl  orders  received  from  higher  authority.  Persons  desiring 
to  purchase  forest  products  should  apply  to  him ;  and  if  recommended 
by  himself  and  approved  by  his  forest  inspector,  he  may  make  formal 
contracts,  supervise  the  delivery  according  to  the  terms  thereof,  and 
duly  notify  the  receiver  at  the  nearest  land  office,  or  such  other  agent 
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of  the  Oovemment  as  may  be  designated  by  competent  antliority  to 
receive  funds.  In  no  case  should  payments  be  made  to  ofiQcers  of  the 
forest  service.  To  the  staff  of  each  head  forester  should  be  attached 
a  United  States  commissioner  appointed  by  the  judge  of  the  United 
States  court  for  that  locality.  This  officer  should  hear  all  cases  arising 
under  violations  of  forest  laws  and  regulations,  and,  where  necessary, 
report  them  to  the  district  attorney  for  prosecution  in  the  United 
States  court. 

Twenty-six  foresters  to  act  as  assistants,  and  in  case  of  absence  or 
illness  of  the  head  foresters  to  perform  their  duties.  They  should  also 
disburse  all  Government  funds  and  be  responsible  for  all  Government 
property  in  use  under  the  forest  organization  of  the  district,  but  under 
the  direction  and  subject  to  the  approval  of  the  head  forester. 

The  fifty-eight  officers  designated  should  constitute  a  permanent  for- 
est corps,  holding  office  for  life  during  good  behavior  or  efficiency,  but 
subject  to  retirement  at  the  age  of  64  years ;  and  their  promotion  should 
be  by  seniorty.  They  should  be  appointed  by  the  President  and  con- 
firmed by  the  Senate. 

Under  the  temporary  organization  already  suggested,  officers  of  the 
Army  will  have  had  experience  in  forest  administration,  and  some  of 
the  first  appointments  to  the  permanent  forest  corps  would  naturally  be 
made  from  those  officers  who  had  shown  special  fitness  for  forest  duty. 
The  officers  of  the  forest  corps  thus  recruited  from  graduates  of  the  Mili- 
tary Academy  at  West  Point  will  have  had  the  advantage  of  the  mili- 
tary training  required  in  the  forest  service  and  a  scientific  education 
well  calculated  to  prepare  them  to  profit  by  instruction  in  special  for- 
est schools  in  this  country  or  in  Europe.  The  certainty  of  future 
employment,  dependent  on  ability  and  good  behavior,  will  induce  young 
men  of  good  ability  to  seek  ^nployment  in  the  forest  service  through 
this  channel. 

The  disadvantage  of  being  obliged  to  devote  considerable  time  in 
the  Academy  to  the  study  of  subjects  which  have  no  immediate  con- 
nection with  forestry  will  be  more  than  compensated  for  by  the  char- 
acter of  the  education  obtained  there.  There  is  now  no  other  school  in 
which  the  Government  can  train  young  men  so  cheaply  and  efficiently 
in  many  branches  of  knowledge  which  will  be  directly  advantageous 
to  them  as  forest  officers.  Provision,  too,  must  be  made  for  the  admis- 
sion into  the  forest  corps  of  the  graduates  of  other  scientific  schools 
and  of  universities  in  which  special  attention  is  given  to  scientific 
edu(;ation.  The  graduates  of  West  Point  pass  before  graduation  a 
severe  Government  examination.  To  make  sure,  however,  of  obtaining 
men  equally  well  fitted  for  their  duties  from  other  schools  and  colleges 
these  should  pass  a  civil-service  examination  before  they  receive  nomi- 
nations by  the  President  for  appointment  in  the  forest  service,  but  no 
discrimination  should  be  made  against  either.  To  provide  at  once 
technical  forest  education  a  certain  number  of  graduates  of  the  MilL^ 
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tary  Academy  who  may  desire  to  enter  the  forest  service  shonld  be 
sent  for  two  or  three  years  to  one  of  the  great  forestry  schools  of 
Europe,  and  when  these  first  officers  have  been  graduated  it  shonld  be 
their  duty  to  organize  at  some  convenient  place  near  one  of  the  great 
reservations  a  forest  school  for  the  instruction  of  the  forest  corps  and 
of  such  civilians  as  may  desire  to  avail  themselves  of  its  privileges. 

Provision  for  the  promotion  of  deserving  individuals  in  the  lower 
grades  of  the  forest  corps,  to  fill  50  per  cent  of  the  vacancies  in  that  of 
officer,  should  also  be  made,  not  only  as  a  reward  of  merit,  but  as  an 
additional  inducement  for  educated  young  men  to  enter  this  branch  of 
the  public  service. 

The  following  organization  is  recommended  for  the  subordinate  ^ades 
in  the  forest  service: 

Two  hundred  rangers,  to  serve  under  the  orders  of  head  foresters. 
The  rangers  should  have  authority  to  make  arrests  for  violations  of 
forest  laws  and  regulations,  and  should  thus  be  constituted  a  sort  of 
national  police.  They  should  supervise  all  work  undertaken  on  the 
reserves;  should  see  that  contracts  for  forest  products  are  executed 
according  to  the  terms  agreed  upon,  and  in  general  should  act  as  assist- 
ants in  the  regulation  of  local  affairs.  Upon  entering  the  service  they 
should  sign  articles  to  serve  for  a  period  of  five  years,  and  they  should 
be  selected  under  civil-service  rules  by  the  head  forester,  under  whom 
they  are  to  act.  Being  eligible  for  promotion  in  the  grades  of  forester 
under  the  conditions  above  indicated,  it  is  believed  that  these  positions 
will  be  sought  by  young  men  desirous  of  entering  the  service. 

Assistant  rangers,  in  such  numbers  as  may  be  found  necessary  in 
the  different  districts  after  experience  has  made  known  the  require- 
ments of  the  service.  They  should  be  employed  during  the  season 
when  the  reserves  are  frequently  visited  by  campers  and  others  and 
when  fires  are  to  be  chiefly  apprehended,  and  should  be  discharged  when 
no  longer  needed.  They  should  be  appointed  by  head  foresters  under 
civil-service  rules,  and  should  have  authority  to  make  arrests  for  viola- 
tions of  forest  laws  and  regulations.  The  routine  manual  labor  of  the 
reserves  should  devolve  upon  the  assistant  rangers. 

The  following  are  the  rates  of  annual  compensation  suggested  for 
forest  officers,  with  an  increase  of  10  per  cent  for  each  period  of  five 
years'  service:  For  the  director,  $4,500;  for  the  assistant  director, 
$4,000;  for  an  inspector,  $3,500;  for  a  head  forester,  $2,500;  for  a  for- 
ester, $2,000. 

For  the  subordinate  grades  a  monthly  pay  of  $45  for  rangers  and  of 
$35  for  assistant  rangers  is  proposed,  with  a  gradual  increase  for  length 
of  service.    Rations  in  kind,  or  a  commutation,  shonld  also  be  furnished. 

All  officers  of  the  service  on  reaching  the  age  of  04  years  should  be 
entitled  to  receive  50  per  cent  of  their  pay  at  the  time  of  retirement, 
and  a  like  inducement  to  faithful  service  should  be  extended  to  rangers 
after  a  service  of  thirty  years. 
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This  organization  will  require  for  salaries,  inclading  those  of  rangers, 
for  each  of  the  first  five  years  an  annual  appropriation  of  $250,000. 
While  the  number  of  oflftcers  proposed  is  much  smaller  in  proportion  to 
the  area  of  the  territory  to  be  protected,  now  about  40,000,000  acres, 
than  has  been  found  necessary  in  other  countries,  it  is  believed  to  be 
sufficient  for  the  immediate  wants  of  the  service.  It  is  probable,  how- 
ever, that  it  will  have  to  be  enlarged  in  the  future,  when  increase  of 
population  in  the  Western  States  and  Territories  and  a  greater  demand 
for  forest  supplies  than  now  exists  will  make  the  protection  of  the 
reserved  forest  lands  more  difiicult  and  will  justify  more  elaborate 
methods  of  forest  management  than  now  appear  necessary,  or  when 
now  unreserved  forest  lands  of  the  public  domain  are  controlled  by  the 
officers  of  the  forest  bureau. 

When  it  is  remembered  that  several  million  dollars'  worth  of  timber 
are  taken  every  year  from  the  public  domain  without  the  Government 
being  able  to  obtain  any  payment  for  it,  it  would  appear  a  wise  and 
economical  policy  to  spend  annually  a  few  hundred  thousand  dollars  on 
an  organization  which  would  prevent  such  unnecessary  drains  on  the 
wealth  of  the  nation.  It  must  be  remembered  also  that  an  efficient 
forest  administration  would  be  able  to  prevent  many  forest  fires  on  the 
public  domain,  and  that  it  is  not  an  unusual  0(3currence  for  a  single  fire 
to  destroy  material  in  a  few  days  worth  more  in  actual  money  than  this 
forest  administration  would  cost  in  years,  while  the  loss  to  the  country 
in  impaired  water  flow  through  forest  fires,  which  might  be  easily  pre- 
vented, is  incalculable.  The  expenditure,  therefore,  of  $250,000  a  year 
in  furnishing  means  for  protecting  the  forests  on  the  public  domain 
would  appear  to  be  justified  by  every  consideration  of  common  sense 
and  economy. 

The  example,  moreover,  of  wisely  directed  national  forests  may  be 
expected  to  be  a  substantial  benefit  to  the  private  interests  of  the  citi- 
zens of  the  United  States,  both  as  object  lessons  and  in  the  opportu- 
nity they  would  offer  for  the  special  training  of  foresters.  Such  exam- 
ples would  gradually  change  the  wasteful  methods  now  practiced  by 
individual  owners  of  forest  property,  and  in  this  way  increase  national 
wealth  and  prosperity.  Your  committee  fully  realizes  that  the  organ- 
ization of  suqh  an  administrative  bureau  of  civil  officers  would  be  a 
radical  departure  from  the  recognized  customs  of  the  United  States. 
The  nature  and  extent  of  the  interests  at  stake,  however,  and  the  diffi- 
culty, delicacy,  and  permanency  of  the  duties  demand  an  exceptionally 
stable  service.  The  experience  of  all  other  countries  shows  that  this 
service  can  be  successfully  performed  only  by  highly  trained  and  con- 
scientious officers. 

Board  of  forest  lands. — ^Topographical  and  economic  surveys  upon 
which  it  would  have  been  possible  to  establii»h  scientifically  the  proper 
boundaries  of  the  reserved  lands  do  not  exist,  and  their  limits  have 
been  laid  down  roughly,  with  the  idea  that  they  would  be  modified  as 


56  REPORT   OP  THE   NATIONAL   ACADEMY   OP   SCIENCES. 

soon  as  it  was  possible  to  determine  accurately  what  portions  were 
more  valaable  for  the  production  of  minerals  and  for  agriculture  and 
grazing  than  for  their  timber  growth  and  that  such  lands  would  then 
be  opened  to  entry  and  settlement.  In  all  the  forest  reserves  visited 
by  your  committee  it  saw  opportunities  to  improve  their  boundaries, 
and  found  lands  which  can  not  be  permanently  reserved  without  inflict- 
ing serious  hardships  and  losses  on  the  community.  Only  a  small  i)or- 
tion  of  the  White  Eiver  Plateau  Timber  Land  Eeserve  in  Colorado,  for 
example,  is  forest  land,  the  remainder  being  covered  with  grasses  and 
scattered  clumps  of  os^  bushes.  Such  land  is,  of  course,  most  valu- 
able for  pasturage,  and  its  withdrawal  from  use  cripples  the  important 
cattle  industry  of  the  region.  In  the  Washington  Forest  Eeserve  and 
in  the  Cascade  Forest  Reserve  are  mineral  deposits  which  can  not 
wisely  be  held  from  entry,  and  near  the  borders  of  others  there  are 
lands  more  valuable  for  agriculture  or  fruit  growing  than  for  other 
purposes. 

It  is  evident  that  such  lands  should  be  taken  from  the  forest  reserves 
as  soon  as  it  is  practicable  to  do  so;  but  before  this  can  be  done  safely 
those  parts  of  the  public  domain  which  have  becD  reserved,  or  which 
may  be  reserved,  should  be  accurately  surveyed  and  carefully  mapped. 
As  the  XTnited  States  Geological  Survey  is  the  only  bureau  in  the 
Department  of  the  Interior  equipped  for  this  work  it  can  probably 
most  conveniently  make  these  surveys.  Their  proper  interpretation  is 
a  matter  of  the  greatest  importance,  for  on  the  men  who  undertake  it 
will  devolve  the  duty  of  establishing  the  final  boundaries  of  the 
reserved  forest  lands  of  the  public  domain.  Enormous  interests  are 
involved  in  these  final  decisions,  and  this  work  can  be  intrusted  only 
to  men  of  the  highest  integrity,  intelligence,  and  public  spirit.  Efforts 
will  certainly  be  made  to  improperly  influence  their  judgment,  and 
they  will  be  subjected  to  severe  temptations.  The  power  to  open  any 
part  of  the  reserved  lands  to  settlement  is  in  the  hands  of  the  Presi- 
dent of  the  United  States,  but  he  will  necessarily  base  his  decisions  in 
such  matters  on  the  reports  and  recommendations  of  the  experts  who 
are  to  study  the  results  of  the  surveys  made  under  the  direction  of 
the  Geological  Survey. 

To  provide  for  this  important  duty,  we  recommend  that  the  President 
be  authorized  to  appoint  a  commission,  to  be  known  as  the  board  of 
forest  lands,  to  consist  of  an  officer  of  the  Engineer  Corps  of  the  Army, 
a  member  of  the  Geological  Survey,  a  member  of  the  Coast  Survey,  and 
two  persons  not  connected  with  the  public  service,  and  that  it  shall  be 
the  duty  of  this  board  to  determine,  with  the  aid  of  actual  surveys  and 
such  other  examinations  as  may  be  found  necessary,  the  boundaries  of 
those  parts  of  the  public  domain  which  should  be  retained  permanently 
by  the  (Government  as  forests,  and  that  upon  its  recommendations  the 
President  should  be  authorized  to  open  all  other  lands  to  entry  and 
sale.    It  is  believed  that  the  character  of  this  commission  can  be  best 
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maintained  at  the  highest  level  by  limiting  the  remnneration  of  the 
two  members  unconnected  with  Government  service  to  their  actual 
expenses. 

In  all  the  forest  reserves  individuals  have  acquired  more  or  less  per- 
fect title  to  land,  and  as  they  may  claim  that  their  rights  are  interfered 
with,  or  the  value  of  their  holdings  diminished,  by  the  reservation  £rom 
entry  of  adjacent  lands,  opportunity  should  be  given  them  to  exchange 
on  an  equitable  basis  their  lands  or  rights  for  those  of  similar  character 
outside  the  reservations.  Several  of  the  forest  reserves  are  within  the 
limits  of  land  grants  made  to  railroad  corporations,  and  it  should  be 
possible  for  the  Secretary  of  the  Interior  to  arrange  with  these  corpo- 
rations to  exchange  their  holdings  within  the  reservations  for  similar 
unreserved  lands. 

THE  UNRESERVED  FOREST  LANDS  OF  THE  PUBLIC  DOMAIN. 

The  laws  now  in  force  under  which  the  timber  and  timber  lands  of 
the  public  domain  are  disposed  of  have  proved  inadequate  and  demor- 
alizing in  practice;  and  the  repeal  or  amendment  of  every  one  of  them 
has  been  urged  year  after  year  by  successive  Commissioners  of  the 
General  Land  Office  and  Secretaries  of  the  Interior,  and  it  is  not  an 
exaggeration  to  say  that,  inviting  fraud  and  peculation,  they  have 
debased  the  public  conscience  and  deprived  the  Government  of  millions 
of  dollars. 

The  act  of  June  3, 1878  (20  Stat.,  88),  known  generally  as  the  act  to 
allow  the  cutting  of  timber  on  mineral  lands,  permits  citizens  of  the 
United  States  and  other  persons,  bona  fide  residents  of  Colorado,  Utah, 
Nevada,  Few  Mexico,  Arizona,  Wyoming,  North  and  South  Dakota, 
Idaho,  and  Montana,  and  all-  other  mineral  districts  of  the  United 
States,  to  cut  and  remove  for  building,  agricultural,  mining,  and  other 
domestic  purposes  any  trees  growing  on  mineral  lands,  subject  to  such 
rules  and  regulations  as  the  Secretary  of  the  Interior  may  prescribe 
for  the  protection  of  the  timber  and  undergrowth  on  such  lands.  This 
act,  which  was  loosely  and  unskillfully  drawn  and  abounds  in  indefi- 
nite phrases,  has  been  subject  to  such  varying  and  confiictiug  decisions, 
both  official  and  judicial,  as  to  the  true  construction  to  be  placed  on 
the  expression  ^^  mineral  lands"  that  it  practically  gives  away  all  the 
timber  in  regions  in  which  any  mineral  lands  are  situated,  and  has 
been  fitly  described  as  the  greatest  gift  ever  made  by  Congress. 

It  has  been  construed  to  authorize  the  free  and  unlimited  cutting  of 
timber  on  any  reputed  mineral  lands  without  supervision  or  restraint, 
beyond  the  ruling  of  the  Secretary  of  the  Interior  that  no  trees  less 
than  8  inches  in  diameter  can  be  felled  and  that  no  timber  taken  under 
its  provisions  can  be  exx)orted  out  of  the  State  or  Territory  where  it  is 
cut.  Allowing  settlers  and  miners  to  provide  economically  for  their 
actual  wants,  it  has  without  doubt  stimulated  a  wasteM  consumption  of 
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timber  beyond  actual  needs  and  has  led  to  wanton  destruction.  Little 
attention  has  been  paid  to  the  regulations  of  the  Secretary,  and  all  land 
in  mineral  districts  bas  been  held  by  owners  of  sawmills,  mines,  and 
txaffic  lines,  without  survey  or  examination,  to  be  mineral  land  and 
therefore  subject  to  it  provisions.  Under  this  act  companies  employ- 
ing large  forces  of  men  have  been  formed  to  cut  and  remove  the  timber 
from  so-called  mineral  lands  and  ship  it  to  their  mills;  lumber  dealers, 
mill  owners,  and  railroad  contractors  have  cut  timber  under  its  provi- 
sions for  commercial  purposes,  and  lumber  cut  on  lands  held  to  be  min- 
eral by  the  men  who  plunder  the  public  domain  under  the  protection 
of  this  act  has  been  sent  by  rail  to  cities  in  distant  States. 

Individual  avarice  and  corporate  greed  have  vied  in  accepting  this 
bounty  offered  to  them  by  the  Government,  and  the  most  valuable  tim- 
ber accessible  to  railroads  has  already  been  cut  from  all  reputed  mineral 
lands.  A  conspicuous  and  notorious  example  of  what  this  act  has 
accomplished  is  seen  in  South  Dakota,  where  the  forested  lands  among 
the  Black  Hills,  although  only  a  small  part  of  them  have  been  surveyed, 
have  been  held  by  the  mining  companies  of  the  region  to  be  mineral 
lands;  and  for  years  these  companies,  under  the  provisions  of  this  act, 
have  consumed  large  quantities  of  timber  and  firewood  without  being 
subjected  to  any  charge.  In  this  region,  which  affords  a  fair  example 
of  what  is  going  on  in  other  mineral  regions,  no  attention  has  been  paid 
to  the  regulations  of  the  Secretary  of  the  Interior,  under  which  timber 
less  than  8  inches  in  diameter  can  not  be  cut;  and  there  is  now  pending 
a  suit  in  the  United  States  court  by  the  United  States  against  the 
Homestake  Mining  Company  for  timber  cut  before  1891  under  8  inches 
in  diameter,  amounting  to  about  $688,000.  Special  agents  of  the  Gen- 
eral Land  Office  several  years  ago  estimated  that  the  value  of  the  tim- 
ber cut  at  that  time  by  this  company  amounted  to  between  $2,000,000 
and  $3,000,000,  but  owing  to  ignorance  as  to  the  nature  of  the  land 
and  uncertainties  of  the  law  no  suit  has  been  brought  to  recover  the 
value  of  any  part  of  it  cut  from  trees  above  8  inches  in  diameter. 

This  company  has  built  and  operates  a  railroad  nearly  40  miles  long 
into  the  public  domain  for  the  purpose  of  bringing  timber  and  fuel  to 
its  mines  from  land  which  has  not  yet  been  shown  to  be  mineral,  and 
is  destroying  the  forest  as  far  back  from  this  line  of  railroad  as  timber 
can  be  easily  and  profitably  moved.  It  is  a  matter  of  common  report 
that  millions  of  feet  of  lumber  cut  on  the  public  domain  in  the  Black 
Hills  under  the  authority  of  this  act  have  also  been  shipped  by  rail  and 
sold  in  Omaha,  although  the  Government  has  received  no  compensa- 
tion whatever  from  the  companies  carrying  on  these  operations.  To 
this  act  can  also  be  traced  the  destruction  of  immense  forests  in  Colorado, 
Nevada,  Arizona,  and  Montana,  and  whenever  it  can  be  made  appli- 
cable the  evil  results  which  have  followed  its  passage  are  plainly  visible. 

The  act  of  March  3, 1891  (26  Stat,  1093),  permits  residents  in  the 
States  of  Colorado,  Montana,  Idaho,  North  Dakota,  South  Dakota, 
Wyoming,  Nevada^  Alaska,  and  Utah  to  take  timber  from  nonmineral 
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pablic  lands  therein  under  roles  and  regulations  prescribed  by  the  Sec- 
retary of  the  Interior,  and  the  act  of  February  13, 1893  (27  Stat.,  444), 
extends  the  provisions  of  this  act  to  Arizona  and  New  Mexico.  Under 
the  provisions  of  these  acts  the  Secretary  of  the  Interior  is  authorized 
to  issue  permits  to  cut  timber  on  unreserved  nonmineral  lands,  but  it 
provides  for  no  compensation  for  the  Government  in  return  for  these 
privileges.  The  intention  of  the  act  was  doubtless  to  enable  actual 
settlers  to  obtain  legally  from  nonmineral  lands  necessary  forest  sup- 
plies for  their  own  immediate  use.  In  reality  it  has  been  taken  advan- 
tage of  by  rich  and  powerful  corporations,  who,  securing  i)ermits  without 
difficulty  to  cut  timber  for  commercial  purposes,  prevent  as  far  as  pos- 
sible agricultural  settlers  and  the  owners  of  mining  claims  from  obtain- 
ing them,  and,  in  this  way  preventing  competition,  control  the  market 
for  the  timber  which  the  Government  presents  to  them. 

The  largest  and  wealthiest  mining  corporation  in  Montana  is  now 
supplied  with  timber  cut  principally  under  the  provisions  of  this  act, 
and  lumber  manufactured  from  trees  cut  under  its  authority  is  sent 
by  it  to  many  parts  of  that  State.  The  bounds  of  the  lands  on  which 
authority  to  cut  timber  under  this  act  is  given  are  never  clearly  marked, 
and  there  are  reasons  for  believing  that  little  attention  is  paid  to  them 
in  actual  practice.  The  act  and  its  working  has  favored  wealthy  cor- 
porations able  to  pay  the  Government  for  all  the  timber  they  require. 
It  is  unjust  in  its  discrimination  against  the  residents  of  those  States 
and  Territories  which  are  not  included  in  its  provisions  and  in  its  gifts 
to  the  competitors  of  individuals  and  firms  who  have  acquired  timber 
by  the  purchase  of  lands  under  the  timber  and  stone  act  of  June  3, 1878, 
or  otherwise. 

The  act  of  June  3, 1878  (20  Stats.,  89),  known  generally  as  the  timber 
and  stone  act,  authorizes  the  sale  of  unreserved  surveyed  but  unoccu- 
pied timber  lands  in  California,  Nevada,  Oregon,  and  Washington  in 
quantities  not  exceeding  160  acres  to  one  person  or  association  of  per- 
sons at  $2.50  an  acre,  and  by  the  act  of  August  4, 1892  (27  Stats.,  348), 
the  provisions  of  this  act  are  extended  to  embrace  all  the  public-land 
States.  Under  the  workings  of  these  acts  great  bodies  of  valuable  tim- 
ber lands  speedily  passed  into  the  hands  of  individuals  and  of  corpora- 
tions and  syndicates,  domestic  and  foreign,  for  puri)oses  of  speculation, 
the  Government  obtaining  only  a  small  percentage  of  the  actual  value 
of  the  standing  timber.  It  has  been  made  use  of  by  corporations  and 
wealthy  individuals  to  secure  fraudulently,  for  the  purpose  of  manufac- 
turing lumber,  or  to  hold  for  speculative  purposes,  most  of  the  valuable 
redwood  lands  of  the  California  coast  region  and  great  bodies  of  the 
sequoia  and  sugar  pine  forests  of  the  Sierra  Nevada,  and  much  of  the 
best  timber  land  on  Puget  Sound  has  also  been  taken  from  the  national 
domain  under  authority  of  this  act. 

Some  of  the  most  valuable  timber  land  in  the  world  has  thus  been 
acquired  at  mere  nominal  prices  through  the  medium  of  dummy  entries, 
for  it  is  a  notorious  fact  that  the  greater  part  of  tli<^  ^^oi^s^^Q^&^sst'QE^s^ 
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act  have  been  made  in  the  names  of  poor  and  ignorant  people  who 
have  never  seen  the  lands  and  who,  immediately  after  the  issuance  of 
the  final  certificates,  have  transferred  their  claims  to  cori>oratioiis  or 
individuals  dealing  in  lumber  or  timber  lauds;  and  it  has  been  shown 
that  at  one  time  in  California  regular  agents  employed  by  lumbermen 
were  authorized  to  ofi^er  men  $50  apiece  to  make  entries  of  land  covered 
with  redwood  timber  and  deed  them  to  their  employers.  Similar  frauds 
have  been  practiced  in  Oregon  and  Washington,  and  in  other  States, 
since  the  extension  of  the  law.  This  act  has  robbed  the  Government 
of  the  United  States  of  its  most  valuable  timber  land,  worth  at  market 
prices  many  millions  of  dollars,  for  which  it  has  received  no  adequate 
return,  and  has  demoralized  and  degraded  whole  communities. 

By  the  act  of  March  3, 1875  (18  Stats.,  482),  right  of  way  through  the 
public  lands  of  the  United  States  is  granted  to  any  railroad  company 
which  had  filed  with  the  Secretary  of  the  Interior  due  proof  of  its 
organization,  etc.,  and  also  the  right  to  take,  from  lands  adjacent  to 
the  line  of  the  road,  timber  necessary  for  its  construction.  Such  loose 
and  ambiguous  terms  as  ^^ adjacent  lands"  and  '^construction  purposes'' 
used  in  this  act  have  served  as  a  cover  for  illegal  speculation  in  public 
timber  and  have  fostered  its  unlicensed  waste  and  destruction. 

Under  the  provisions  of  this  act  large  quantities  of  timber  from  the 
public  domain  have  been  cut  and  removed  for  export  and  sale.  Cor- 
porations have  been  formed  in  which  the  railroads  were  the  principal 
owners  for  monopolizing  the  timber  traffic  in  the  northern  Eocky 
Mountains,  and  these  corporations  have  cut  timber  from  unsurveyed 
public  lands  far  from  the  right  of  way  of  any  railroad  and  have  shipped 
the  product  to  distant  markets.  Millions  of  feet  of  public  timber  have 
been  unlawfully  appropriated  under  this  act,  the  elastic  term  '^  adjacent 
to  the  line  of  railroad"  having  been  held  to  extend  to  any  distance 
where  timber  could  be  found,  and  the  term  ** construction  purposes"  to 
apply  not  only  to  the  roadbed,  but  to  station  hoases,  depots,  snow- 
sheds,  and  even  to  rolling  stock. 

The  attempts  made  by  the  Department  of  the  Interior  and  the  courts 
to  proi)erly  construe  the  terms  "adjacent"  and  "construction"  have 
resulted  in  conflicting  rulings,  and  the  question  is  still  undecided 
whether  "adjiusent"  timber  lands  means  1  or  100  miles  from  the  road, 
whether  it  lies  laterally  from  the  line  of  the  road  or  from  its  terminus, 
or  whether  it  means  land  conveniently  accessible  by  railways  or  water- 
ways,  while  the  term  "construction"  is  held  by  some  authorities  to 
apply  only  to  the  roadbed  proper  and  the  first  laying  of  the  tracks,  and 
by  others  to  extend  also  to  subsequent  changes  of  gauge  and  to  the 
construction  of  bridges,  snowsheds,  stations,  and  freight  houses.  The 
timber  taken  from  the  public  domain  for  railroad  purposes  under  the 
provisions  of  this  act  has  resulted  in  an  enormous  waste  and  the  unnec- 
essary devastation  of  forests  along  water  courses  and  the  head  waters 
of  streams  which  should  have  been  preserved  for  the  general  good  of 
the  public.    WhJJe  it  may  have  been  necessary  when  the  first  trans- 
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continental  railroads  were  bnilt  to  permit  tbem  to  take  timber  from  the 
public  domain  for  actual  purposes  of  construction,  there  la  no  longer 
any  reason  why  privileges  of  this  sort  should  be  granted  to  corporationB 
in  one  part  of  the  coantry  and  not  in  others,  or  why  any  corporation 
which  may  desire  iu  the  fdtore  to  bnild  new  railroads  or  extend  exist- 
ing lines  in  the  public-land  States  should  not  buy  and  pay  for  the 
timber  it  may  require  for  constrnction. 

The  act  of  June  8, 1872  (17  Stat.  L.,  339),  allows  the  Denver  and  Bio 
Grande*Bailroad  Company  to  take  timber  without  supervision  or  con- 
trot  Irom  the  public  domain  for  the  repairs  of  its  line.  This  is  Bn 
unjust  discrimination  in  favor  of  this  particular  road,  granting  it  privi- 
leges which  are  not  enjoyed  by  any  other  railroad  in  the  United  States 
and  permitting  it  a  continuous  nse  of  public  timber  practically  for  all 
time.  It  is  clearly  unjust  tbat  this  valuable  privilege  should  be  granted 
to  one  particular  road  while  corporations  controlling  competing  lines  of 
railroad  are  obliged  to  pay  for  the  timber  needed  to  keep  their  roads  in 
repair;  and  this  act  is  peculiarly  dangerous  because  the  country  tribu- 
tary to  the  Denver  and  Bio  Grande  Bailroad  was  never  well  timbered 
and  has  suffered  more  than  most  other  parts  of  the  United  States  &om 
forest  fires  and  injudicious  cutting. 

The  United  States  has  proved  its  inability  to  enforce  the  roles  and 
regulations  established  from  time  to  time  by  the  Secretary  of  the  Interior 
to  protect  its  interests  in  its  own  timber  lands;  and  attempts  made  to 
recover  the  value  of  timber  unlawfully  cnt  from  the  pablic  domain  have 
failed  through  the  ambiguity  and  defectiveness  of  the  various  acts 
nnder  which  it  was  hoped  that  actual  settlers  might  secure  forest  sap- 
plies,  and  because  the  sentiment  of  a  majority  of  the  people  in  the 
public-land  States  with  regard  to  the  public  domain,  which  they  consider 
the  exclusive  property  of  tlie  people  of  those  States  and  Territories, 
does  not  sustain  the  Oovemment  in  its  eftbrts  to  protect  its  owd  prop- 
erty, juries,  when  rare  indictments  can  be  obtained,  almost  invariably 
failing  to  convict  depredators.  This  is  shown  by  the  following  table, 
compiled  from  the  records  in  the  General  Land  Office,  and  covering  the 
last  eleven  years : 
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In  this  table  amounts  sued  for  and  amounts  recovered  do  not  repre- 
sent the  trespass  cases  reported  in  the  same  year,  the  damages  being 
recovered  from  cases  previously  reported.  The  amounts  sued  for  rep- 
resent only  the  values  of  timber  in  those  cases  in  which  sufficient  evi- 
dence was  found  upon  which  legal  proceedings  could  be  based  with  any 
hope  of  success.  Many  cases  are  investigated  and  reported  to  the  Gen- 
eral Land  Office  in  which  undoubtedly  trespasses  have  been  committed, 
although  it  is  found  difficult  to  secure  sufficient  evidence  to  justify  the 
institution  of  suits.  ^ 

The  amounts  sued  for  in  the  above  table  represent  the  market  values 
of  the  timber  in  the  condition  and  position  where  it  was  found.  The 
following  table  shows  the  stumpage  value  of  timber  trespass  reported 
by  special  agents  to  the  General  Land  Office  during  the  fiscal  years 
1886  to  1896,  inclusive: 


1886 $1,726,516.89 

1887 965,576.04 

1888 840,145.15 

1889 1,182,987.14 

1890 832,420.48 

1891 349,440.62 

1892 225,009.10 


1893 $44,383.71 

1894 360,893.78 

1895 169,317.32 

1896 140,210.28 

Total 6,836,900.51 


Or  an  average  yearly  value  of  $621,536.41. 

It  has  long  been  apparent  to  all  disinterested  persons  familiar  with 
the  working  of  the  land  laws  of  the  United  States  that  the  acts  which 
we  have  described  should  be  repealed,  and  unless  this  is  done  it  is 
evidently  only  a  matter  of  a  comparatively  short  time  when  all  the 
valuable  timber  will  have  been  destroyed  on  the  unreserved  public 
lands  or  will  have  passed  into  the  hands  of  individuals.  Unless, 
therefore,  the  Oovernment  is  prepared  to  abandon  control  of  the  water 
supply  of  many  streams  needed  for  irrigation  and  to  see  the  whole  of 
its  unreserved  territory  west  of  the  one  hundredth  meridian  stripped 
of  its  valuable  timber  and  agricultural  and  mining  interests  crippled, 
it  must  contemplate  the  adoption  of  some  policy  like  that  which,  after 
a  fair  trial,  has  proved  successful  and  profitable  in  Canada,  and  under 
which  all  public  lands  in  the  Western  States  and  Territories  more 
valuable  for  their  forests  than  for  agriculture  or  the  production  of 
minerals  can  be  reserved  to  protect  the  flow  of  rivers  and  to  produce 
timber  to  supply  the  needs  of  agriculture  and  mining  and  the  demands 
of  commerce. 

This  can  be  accomplished  by  withdrawing  now  from  sale  and  entry 
all  public  lands  more  valuable  as  timber  lands  than  for  other  purposes 
through  the  repeal  of  the  various  acts  under  which  timber  aud  timber 
lands  can  be  acquired  by  individuals  and  corporations.  Such  reserved 
lands  should  then  be  surveyed  as  rapidly  as  x>ossible,  in  order  that 
their  true  character  can  be  accurately  defined,  and  such  parts  of  them 
as  may  be  found  less  valuable  as  forest  lands  than  for  other  purposes 
opened  to  sale  and  entry,  while  the  remainder  should  be  held  perma- 
nently by  the  General  Government  and  administered  by  a  competent 
forest  bureau  for  the  benefit  of  the  people  in  the  whole  country.    A 
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scheme  for  the  withdrawal  of  the  forest  lands  of  the  public  domain 
from  sale,  for  their  survey,  and  for  their  administration  in  such  a  man- 
ner that  actual  settlers,  prospectors,  and  the  owners  of  mining  claims 
may  obtain  free  and  abundant  supplies  of  timber  for  their  actual  needs, 
and  that  commerce  may  be  supplied  with  forest  products,  will  be  found 
in  the  draft  of  the  bill  marked  No.  3  attached  to  this  report.  Its  pas- 
sage, if  these  forest  lands  are  wisely  administered,  will  insure  the  per- 
manency of  many  waterways  in  the  arid  States  and  Territories;  it  will 
enable  agricultural  settlers  and  the  owners  of  mining  claims  to  obtain 
under  protection  of  the  law  such  forest  supplies  as  they  may  actually 
need  for  their  personal  use;  and  it  will  compel  great  corporations  con- 
trolling mines,  traf&c  lines,  and  sawmills  to  buy  from  the  Government 
at  public  auction,  in  such  quantities  as  they  may  require,  the  timber 
which  they  now  take  under  one  pretext  or  another  and  generally  with- 
out payment. 

ADDITIONAL  NATIONAL  PARKS. 

Parts  of  two  forest  reserves  contain  features  of  supreme  natui'al 
beauty,  and  can  best  be  preserved  for  the  enjoyment  and  instruction 
of  the  world  by  creating  them  national  parks  and  governing  them  under 
the  rules  and  regulations  which  have  proved  successful  in  protecting 
the  Yellowstone  National  Park.  The  first  of  these  is  the  upper  slopes 
of  Mount  Eanier,  in  Washington,  with  its  glaciers,  its  alpine  meadows 
clothed  with  flowers,  and  the  fringe  of  forest  which  maintains  a  preca- 
rious foothold  on  the  steep  ridges  below  the  line  of  its  perpetual  snows. 
This  mountain  is  one  of  the  highest  and  most  beautiful  in  North 
America,  and  outside  of  Alaska  its  glaciers  are  unrivaled  in  magnitude 
and  interest  in  the  United  States.  Memorials  have  been  presented  to 
Congress  by  the  American  Association  for  the  Advancement  of  Science, 
the  Geological  Society  of  America,  the  Sierra  Club,  and  the  Apalachian 
Mountain  Club  favoring  the  establishment  of  this  national  park,  and 
an  act  setting  aside  certain  lands  for  it  was  passed  by  the  Fifty-fourth 
Congress  at  its  second  session;  but  the  bill,  by  extending  to  it  the 
mineral-land  laws,  might  have  destroyed  its  scenic  value,  and  it  did 
not  receive  Executive  sanction. 

The  second  spot  which  we  believe  should  be  made  into  a  national 
park  is  that  portion  of  the  Grand  Canyon  Eeserve  in  Arizona  which  is 
immediately  adjacent  to  and  includes  the  walls  of  the  canyon  itself. 
These  two  localities.  Mount  Banier  in  Washington  and  the  Grand  Can- 
yon of  the  Colorado  in  Arizona,  are  each  in  its  particular  way  unsurpassed 
in  interest.  Their  natural  wonders  should  be  preserved  without  far- 
ther defacement  than  is  necessary  to  make  them  easily  accessible  to 
the  people;  and  unless  mining  is  prohibited  in  their  immediate  neigh- 
borhood, and  unless  they  can  be  strictly  guarded  against  fires,  their 
scenic  value  will  be  seriously  impaired.  As  this  protection  can  only  be 
secured  by  the  adoption  of  the  rules  and  regulations  similar  to  those 
which  govern  the  national  parks,  we  recommend  the  establishment  of 
a  Banier  national  park  and  a  Grand  Canyon  national  park. 
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CONCLUSIONS  AND  RECOMMENDATIONS. 

The  Secretary  of  the  Interior,  in  his  letter  of  Febraary  15, 1896^  asked 
the  Academy  whether  ^Mt  is  desirable  and  practicable  to  preserve  from 
fire  and  to  maintain  permanently  as  forest  lands  those  portions  of  the 
public  domain  now  bearing  wood  growth  for  the  supply  of  timber.^ 

Your  committee  is  of  the  opinion  that  it  is  not  only  desirable  but 
essential  to  national  welfare  to  protect  the  forested  lands  of  the  public 
domain,  for  their  influence  on  the  flow  of  streams  and  to  supply  timber 
and  other  forest  products ;  and  that  it  is  practicable  to  reduce  the  num- 
ber and  restrict  the  ravages  of  forest  fires  in  the  Western  States  and 
Territories,  provided  details  from  the  Army  of  the  United  States  are 
used  for  this  purpose  permanently,  or  until  a  body  of  trained  forest 
guards  or  rangers  can  be  organized.  It  does  not  believe  that  it  is  prac- 
ticable or  possible  to  protect  the  forests  on  the  public  domain  from  fire 
and  pillage  with  the  present  methods  and  machinery  of  the  Government. 

In  answer  to  the  second  question  submitted  by  the  Secretary  of  the 
Interior,  ^<  How  far  does  the  influence  of  forests  upon  climate,  soil,  and 
water  conditions  make  desirable  a  policy  of  forest  conservation  in 
regions  where  the  public  domain  is  principally  situated!"  It  is  the 
opinion  of  your  committee  that,  while  forests  probably  do  not  increase 
the  precipitation  of  moisture  in  any  broad  and  general  way,  they  are 
necessary  to  prevent  destructive  spring  floods,  and  corresi)onding 
periods  of  low  water  in  summer  and  autumn  when  the  agriculture  of  a 
large  part  of  Western  North  America  is  dependent  upon  irrigation. 

The  answer  to  the  third  question,  <<  What  specific  legislation  should 
be  enacted  to  remedy  the  evils  now  confessedly  existing?^'  will  be 
found  in  the  series  of  proposed  bills  appended  to  this  report.  They 
present  the  following  recommendations : 

(1)  That  the  Secretary  of  War,  upon  the  request  of  the  Secretary  of 
the  Interior,  shall  be  authorized  and  directed  to  make  the  necessary 
details  of  troops  to  protect  the  forests,  timber,  and  undergrowth  on  the 
public  reservations,  and  in  the  national  parks  not  otherwise  protected 
under  existing  laws,  until  a  permanent  forest  bureau  in  the  Department 
of  the  Interior  has  been  authorized  and  thoroughly  organized.  (See 
bill  No.  1.) 

(2)  That  the  Secretary  of  the  Interior  shall  be  authorized  and  directed 
to  issue  the  necessary  rules  and  regulations  for  the  protection,  growth, 
and  improvement  of  the  forests  on  the  forest  reserves  of  the  United 
States;  for  the  sale  from  them  of  timber,  firewood,  and  fencing  to 
actual  settlers  on  and  adjacent  to  such  reserves,  and  to  the  owners  of 
mines  legally  located  in  them  for  use  in  such  mines;  for  allowing  actual 
settlers  who  have  no  timber  on  their  own  claims  to  take  from  the 
reserves  firewood,  posts,  poles,  and  fencing  material  necessary  for  their 
immediate  personal  use;  for  allowing  the  public  to  enter  and  cross  the 
leserves;  for  granting  to  county  commissioners  rights  of  way  for  wagon 
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roads  in  and  across  the  reserves;  for  granting  rights  of  way  for  irri- 
gating ditches,  flumes,  and  pipes,  and  for  reservoir  sites;  and  for  per- 
mitting prospectors  to  enter  the  reserves  in  search  of  valuable  minerals; 
for  opening  the  reserves  to  the  location  of  mining  claims  under  the 
general  mineral  laws;  and  for  allowing  the  owners  of  unperfected 
claims  or  patents,  and  the  land-grant  railroads  with  lands  located  in 
the  reserves,  to  exchange  them  under  equitable  conditions  for  unre- 
served lands.    (See  bill  l^o.  2,  sees.  2-4.) 

(3)  That  a  bureau  of  public  forests  shall  be  established  in  the  Depart- 
ment of  the  Interior,  composed  of  officers  specially  selected  with  refer- 
ence to  their  character  and  attainments,  holding  office  during  efficiency 
and  good  behavior  and  liberally  paid  and  pensioned.  (See  bill  No.  2, 
sees.  5-11.) 

(4)  That  a  board  of  forest  lands  shall  be  appointed  by  the  President 
to  determine  from  actual  topographical  surveys  to  be  made  by  the 
Director  of  the  Geological  Survey  what  portions  of  the  public  domain 
should  be  reserved  permanently  as  forest  lands  and  what  portions,  being 
more  valuable  for  agriculture  or  mining,  should  be  open  to  sale  and  set- 
tlement.   (See  bill  No.  2,  sec.  15,  and  bill  No.  3,  sec.  6.) 

(5)  That  all  public  lands  of  the  United  States  more  valuable  for  the 
production  of  timber  than  for  agriculture  or  mining  shall  be  withdrawn 
from  sale,  settlement,  and  other  disposition  and  held  for  the  growth  and 
sale  of  timber.    (See  bill  No.  3.) 

(G)  That  certain  portions  of  the  Eainier  Forest  Eeserve  in  Washing- 
ton and  of  the  Grand  Canyon  Forest  Eeserve  in  Arizona  shall  be  set 
aside  and  governed  as  national  parks.    (See  bills  Nos.  4  and  5.) 

Yours,  respectfully, 

Ohables  S.  Sabgent. 

Henby  L.  Abbot. 

A.  Agassiz. 

Wm.  H.  Bbeweb. 

Abnold  Hague. 

GiFFOBD  PiNCHOT. 
WOLOOTT  GiBBS. 

To  the  Pebsident  of  the  National  Academy  of  Soienobs. 
S.  Doc.  57 5 


Appendix  A. 

No.  1. 

A  BILL  for  th«  temporary  protoctiQiii  of  the  public  forest  reiervet  and  national  parks  of  the  TlBilad 

States. 

Be  it  enacted  by  the  Senate  andHouee  of  Ee]^re8entative8  of  the  United  States  of  America 
in  Congrees  asaembled,  That  antil  a  bureau  of  forests  in  the  Department  of  the  Interior 
has  been  authorized  by  Congress  and  duly  organized  for  the  protection  of  the  public 
forest  reserves,  the  Secretary  of  War,  upon  the  request  of  the  Secretary  of  the 
Interior,  is  hereby  authorized  and  directed  to  make  the  necessary  details  of  troops 
to  protect  the  forests,  timber  and  undergrowth,  and  natural  curiosities  in  the  public 
forest  reserves  and  the  national  parks  not  otherwise  protected  under  existing  law, 
and  to  enforce  the  rules  and  regulations  prescribed  by  the  Secretary  of  the  Interior 
for  the  protection  of  such  reserves  and  parks,  which  he  is  hereby  authorized  to  make 
and  promulgate  and  which  shall  have  the  force  and  effect  of  law. 

Sec.  2.  That  it  shall  be  the  duty  of  the  troops  detailed  for  service  under  the  pro- 
visions of  this  act,  and  of  any  officer  or  employee  of  the  United  States,  to  arrest  any 
person  found  violating  any  of  the  rules  and  regulations  prescribed  by  the  Secretary 
of  the  Interior  hereunder,  and  take  such  person  before  the  nearest  United  States 
commissioner,  within  whose  jurisdiction  the  reserve  or  park  is  located,  for  trial. 
And  upon  sworn  information  by  any  competent  person,  any  United  States  commis- 
sioner, in  the  proper  jurisdiction,  shall  issue  process  for  the  arrest  of  any  person 
charged  with  the  violation  of  the  rules  and  regulations  made  under  the  provisions 
of  this  act.  But  nothing  herein  contained  shall  be  construed  as  preventing  the 
arrest  by  any  officer  of  the  Government,  without  process,  of  any  person  taken  in  the 
act  of  violating  any  regulation  of  the  Secretary  of  the  Interior  made  in  pursuance  of 
this  act. 

Sec.  3.  That  it  shall  also  be  the  duty  of  the  troops  detailed  for  service  under  the 
provisions  of  this  act  to  prevent,  as  far  as  possible,  the  lighting  and  spread  of 
forest  fires  in  said  reserves  and  parks. 


No.  2. 

A  BILL  to  protect  and  administer  pnbUc  forest  reserres. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  as8emb:edf  That  the  objects  for  which  public  forest  reserves  shall  be 
established  under  the  provisions  of  the  act  approved  March  third,  eighteen  hun- 
dred and  ninety-one,  shall  be  to  protect  and  improve  the  forests  for  the  purpose  of 
securing  a  permanent  supply  of  timber  for  the  people  and  insuring  conditions  favor- 
able to  eontinuous  water  How.  And  all  such  forest  reserves  shall  be  controlled  and 
administered  in  accordance  with  the  provisions  of  this  act  and  the  rules  and  regula- 
tions prescribed  hereunder;  and  all  acta  and  parts  of  acts  inconsistent  with  the  pro- 
visions of  this  act  and  the  rules  and  regulations  prescribed  hereunder  are  hereby 
repealed. 
66 
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Sec.  2.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and  directed  to 
i88ae  all  necessary  rules  and  regulations  for  the  protection,  growth,  and  improve- 
ment of  the  forests  on  the  forest  reserves  of  the  United  States ;  for  the  sale  there- 
from of  timber,  firewood,  and  fencing  to  actual  settlers  on  and  adjacent  to  such 
reserves,  and  to  owners  of  mines  legally  located  therein  for  use  in  such  mines; 
for  granting  permits  to  sawmill  owners  to  enter  the  reserves  for  the  purpose  of  man- 
ufacturing such  lumber  as  may  be  sold  to  them  for  the  use  of  actual  settlers  in  and 
adjacent  to  the  reserves  and  to  owners  of  mines  located  therein :  Provided,  That 
authority  may  be  giveu  to  actual  settlers  who  have  no  timber  on  their  own  claim 
to  take  from  the  reserves  firewood,  posts,  poles,  and  fencing  material  necessary  for 
their  immediate  personal  use ;  for  allowing  the  public  to  enter  and  cross  the  reserves; 
for  granting  to  country  commissioners  rights  of  way  for  wagon  roads  in  and  across 
the  reserves ;  for  granting  rights  of  way  for  irrigating  ditches,  flumes,  and  pipes, 
and  for  reservoir  sites,  under  the  terms  of  existing  laws ;  and  for  permitting  pros- 
pectors to  enter  the  reserves  to  search  for  valuable  minerals. 

Sec.  3.  That  the  forest  reserves  shall  be  open  to  the  location  of  mining  claims 
under  the  general  mineral  laws,  and  the  owners  of  valid  mining  locations  made  and 
held  in  good  faith  are  hereby  authorized  and  permitted  to  fell  and  remove  from  such 
mining  claims  any  timber  growing  thereon  for  actual  mining  purposes  in  connection 
with  the  particular  claim  from  which  the  timber  is  felled  and  removed. 

Sec.  4.  That  in  cases  in  which  land  covered  by  unperfected  bona  fide  claims,  or 
by  patents,  arc  included  within  the  limits  of  public  forest  reserves,  the  settlers  or 
owners  thereof  may,  if  they  so  desire,  relinquish  the  same  to  the  Government,  and 
may  select  in  lieu  thereof  tracts  of  vacant  laud  open  to  settlement,  not  exceeding  in 
area  the  tracts  covered  by  their  claims  or  patents ;  and  no  charge  shall  be  made  in 
such  cases  for  making  the  entries  of  record  or  issuing  the  patents  to  cover  the  tracts 
selected:  Provided,  That  in  cases  of  unperfected  claims,  the  requirements  of  the 
laws  respecting  settlement,  residence,  improvements,  etc.,  are  complied  with  on 
the  new  claims,  credit  being  allowed  for  the  time  spent  on  the  relinquished  claims. 
And  the  Secretary  of  the  Interior  is  hereby  authorized  and  directed  to  enter  into 
negotiations  with  the  land-grant  railroad  companies  for  the  purpose  of  conclndiog 
agreements  whereby  said  companies  may  relinquish  to  the  United  States  title  acquired 
by  them  to  lands  within  their  granted  and  indemnity  limits,  where  such  lands  lie 
within  the  boundaries  of  forest  reserves,  accepting  other  unappropriated  public 
lands  in  lieu  thereof  from  the  even-numbered  sections  within  their  granted  and 
indemnity  limits  not  embraced  in  forest  reserves. 

Sec.  5.  That  there  shall  be,  and  is  hereby,  established  in  the  Department  of  the 
Interior  a  bureau  of  public  forests.  That  such  bureau  shall  consist  of  a  director,  an 
assistant  director,  a  law  olerk,  a  disbursing  clerk,  a  chief  clerk,  and  such  clerical 
assistance  as  may  be  necessary,  four  inspectors,  twenty-six  head  foresters,  twenty- 
six  assistant  foresters,  two  hundred  rangers,  and  such  assistant  rangers  or  temporary 
field  force  as  may  be  found  necessary  at  difi^erent  seasons  of  the  year. 

Sec.  6.  That  the  director  shall  have  general  charge  of  all  matters  relating  to  forests 
on  the  public  domain,  and  shall  be  the  president  of  an  advisory  forest  board  con- 
sisting of  himself,  the  assistant  director,  and  the  four  forest  inspectors,  and  shall 
prepare  and  submit  to  the  Secretary  of  the  Interior  for  his  approval  such  plans  for 
the  management  of  the  public  forests  as  may  appear  necessary,  and  shall  be  charged 
with  the  execution  of  the  same.  The  assistant  director  shall  be  authorized  to  sign 
such  letters,  papers,  and  documents,  and  to  perform  such  other  duties  as  may  be 
designated  by  the  director,  and  shall  act  as  director  in  the  absence  of  that  officer  or 
in  case  of  a  vacancy  in  the  office  of  director.  The  disbursing  officer  shall  furnish  a 
sufficient  and  satisfactory  bond,  and  shall  audit  all  accounts  of  the  bureau,  diflburse 
all  moneys  in  connection  therewith,  and  shall  report  to  the  Secretary  of  the  Treas- 
ury the  amounts  derived  Arom  the  disposition  of  public  timber.  The  forest  reserves 
shall  be  divided  into  four  divisions,  each  in  charge  of  a  forest  inspector,  onder  the 


68     REPORT  OP  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

sapervision  of  the  director,  whose  stationa  shall  he  at  the  most  conyenient  localities 
in  their  respective  divisions,  hat  they  are  to  assemhle  in  Washington  when  neces- 
sary as  memhers  of  the  advisory  forest  board.  Each  forest  division  shall  lie  sub- 
divided into  sach  a  number  of  districts  as  may  most  satisfactorily  permit  an  efficient 
management,  each  district  to  be  in  charge  of  a  head  forester,  under  the  control  of  an 
inspector.  In  the  absence  of  an  inspector,  the  director  may  designate  a  head  forester 
of  that  division  to  act  as  inspector.  There  shall  be  an  assistant  forester  for  each 
district,  who  shall  perform  such  duties  as  the  head  forester  may  direct,  and  in  his 
absence  act  in  his  place,  and  who  may  also  act  as  disbursing  agent  for  his  district. 
The  head  foresters  may  enter  into  contracts  for  the  sale  of  public  timber,  subject  to 
the  approval  of  their  superior  officers,  supervise  the  execution  of  the  terms  thereof, 
and  notify  the  proper  receiver  of  public  moneys  of  the  sums  to  bo  received.  The 
head  foresters  shall  also  superintend  the  work  of  their  assistants,  rangers,  and  other 
subordinates  in  the  execution  of  the  laws  and  rules  and  regulations  relating  to 
the  reservations,  and  shall  approve  all  accounts  and  expenditures  of  their  subordi- 
nates. 

Sec.  7.  That  the  director  of  the  bureau  of  public  forests,  the  assistant  director, 
the  inspectors,  head  foresters,  and  assistant  foresters  shall  constitute  a  permanent 
forest  corps,  holding  office  during  efficiency  and  good  behavior,  but  subject  to  retire- 
ment at  the  age  of  sixty-four  years,  promotion  to  be  governed  by  seniority  of  service ; 
and  they  shall  be  appointed  by  the  President,  by  and  with  the  advice  and  consent 
of  the  Senate,  as  rapidly  as  men  with  the  necessary  education  can  be  obtained. 

Sec.  8.  That  officers  of  the  forest  corps  shall  be  taken  from  graduates  of  the  United 
States  Military  Academy  or  from  gradnatesof  other  scientific  schools,  or  universities 
having  scientific  courses,  civiliaus  first  passing  examinations  satisfactory  to  the 
Civil  Service  Commission,  but  no  discrimination  being  made  between  them ;  and  the 
successful  applicant  shall  be  certified  by  the  director  of  the  bureau  of  public  forests 
to  the  Secretary  of  the  Interior  for  appointment  by  the  President.  Not  less  than 
four  graduates  of  the  United  States  Military  Academy  shall  be  sent  abroad  for 
instruction  in  forestry ;  and  it  shall  be  the  duty  of  the  Secretary  of  the  Interior,  on 
their  return,  to  organize  a  school  of  forestry,  in  or  near  one  of  the  great  forest 
reserves,  to  which  newly  appointed  officers  of  the  forest  corps  shall  be  sent  for 
instruction,  and  which  may  be  open  to  civilians  under  such  regulations  as  the  Secre- 
tary of  the  Interior  may  prescribe :  Provided ^  That  one-half  of  the  vacancies  in  the 
forest  corps  may  be  filled  by  the  promotion,  after  satisfactory  examination,  of 
deserving  men  in  the  grade  of  ranger. 

Sec.  9.  That  rangers  shall  be  appointed,  under  civil-service  rules,  by  the  head  for- 
ester under  whom  they  are  to  act,  and  upon  entering  the  service  shall  sign  articles 
to  serve  for  a  period  of  five  years.  Assistant  rangers  or  temporary  field  force  may 
be  employed  by  head  foresters,  as  authorized  by  the  director,  for  such  periods  as  the 
exigences  of  the  service  may  require. 

Sec.  10.  That  the  appointment  of  officers  and  employees  not  otherwise  provided' 
for  in  this  act  shall  be  made  by  the  Secretary  of  the  Interior  under  civil-service 
rules. 

Skc.  11.  That  the  forest  corps  shall  receive  the  following  annual  compensation, 
with  an  increase  of  ten  per  centum  for  each  period  of  five  years'  service :  For  the 
director,  four  thoosand  five  hundred  dollars;  for  the  assistant  director,  four  thou- 
sand dollars;  for  insjiectors,  three  thousand  five  hundred  dollars  each;  for  head  for- 
esters, two  thousand  five  hundred  dollars  e.M$h ;  for  assistant  foresters,  two  thousand 
dollars  each :  Provided,  That  on  retirement  said  officers  shall  be  entitled  during  the 
remainder  of  their  lives  to  fifty  per  centum  of  the  pay  received  by  them  at  date  of 
retirement.  For  the  subordinate  grades:  For  rangers,  forty-five  dollars  per  month, 
with  an  increase  of  ten  per  centum  for  each  five  years'  service,  and  subsistence;  for 
assistant  rangers,  at  the  rat«  of  thirty  dollars  per  month  for  the  time  actually 
employed,  and  subsistenoe. 
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Sec.  12.  That  all  officers  and  employees  of  the  bureau  of  public  forests  shall 
have  authority  to  make  arrests  for  the  violation  of  the  laws  and  regulations  relating 
to  the  forest  reserves,  and  any  person  so  arrested  shall  be  taken  before  the  nearest 
United  States  commissioner,  within  whose  jurisdiction  the  reservation  is  located,  for 
trial.  And  upon  sworn  information  by  any  competent  person,  any  United  States 
commissioner  iu  the  proper  jurisdiction  shall  issue  process  for  the  arrest  of  any  per- 
son charged  with  the  violation  of  said  laws  and  regulations ;  but  nothing  herein 
contained  shall  bo  construed  as  preventing  the  arrest  by  any  officer  of  the  United 
States  without  process  of  any  person  taken  in  the  act  of  violating  said  laws  and 
regulations. 

Sec.  13.  That  every  person  who,  either  directly  or  indirectly,  unlawfully  appro- 
priates, removes,  cut«,  injures,  wastes,  or  causes  the  destruction,  by  fire,  grazing, 
or  herding  of  sheep  or  other  live  stock,  or  in  any  other  manner  whatsoever,  of  the 
timber,  herbage,  or  other  natural  resources,  or  of  the  natural  wonders  or  curiosities, 
or  of  any  other  public  property  whatsoever  on  or  within  any  public  lands  embraced 
within  such  forest  reserves  shall,  upon  conviction,  for  every  such  offence  be  fined 
in  a  snin  of  not  less  than  fifty  dollars  nor  more  than  one  thousand  dollars,  or  shall 
be  imprisoned  not  exceeding  twelve  months,  or  shall  suffer  both  fine  and  imprison- 
ment, in  the  discretion  of  the  court ;  that  in  addition  to  the  criminal  proceedings 
herein  provided,  the  United  States  shall  be  entitled  to  recover  in  civil  suit  the 
value  of  all  property  so  unlawfully  appropriated,  injured,  wasted,  or  destroyed,  and 
shall  also  be  entitled  to  recover  in  such  oases  nominal  or  exemplary  damages.  It^ 
is  further  provided  that  the  United  States  should  be  entitled  to  the  injunction  of 
waste  by  way  of  prevention  of  trespass  upon  public  property  within  such  forest 
reservations. 

Sec.  14.  That  every  person  who  breaks  into  the  close  and  unlawfully  occupies,  for 
any  purpose  whatsoever,  public  lands  within  such  forest  reservations  shall  be  sub- 
ject to  ejectment  and,  upon  conviction,  shall  for  every  snch  offence  be  fined  in  a  sum 
not  exceeding  one  thousand  dollars,  or  shall  be  imprisoned  not  exceeding  twelve 
months,  or  shall  sufier  both  fine  and  imprisonment,  in  the  discretion  of  the  court. 

Sec.  15.  That  the  Secretary  of  the  Interior  shall  cause  the  director  of  the  Geolog- 
ical Survey  to  make  topographical  surveys  of  the  forest  lands  set  apart  by  Executive 
proclamation  under  section  twenty-four  of  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  ninety -one,  and  of  such  other  forest  lands  as  may  be 
reserved  from  sale  and  entry  under  the  authority  of  this  act  or  any  subsequent  act  of 
Congress :  And  it  ia  provided j  That  there  shall  be  appointed  by  the  President  a  board 
which  shall  be  designated  the  board  of  forest  lands,  consisting  of  one  officer  of  the 
Corps  of  Engineers  of  the  United  States  Army,  one  member  of  the  United  States  Geo- 
logical Survey,  one  member  of  the  United  States  Coast  Survey,  and  two  persons  not 
connected  with  the  Gk>vemment  service:  And  it  i9  further  providedj  That  the  mem- 
bers of  the  board  of  forest  lands  shall  serve  for  five  years,  and  that  they  shall  be 
eligible  for  reappointment  in  the  case  that  the  duties  for  which  this  board  is  created 
are  not  completed  at  the  expiration  of  their  term  of  service:  And  it  is  further  pro- 
videdj  That  it  shall  be  the  duty  of  said  board  of  forest  lands  to  determine  from  the 
results  of  said  surveys,  and  such  other  information  as  may  be  available,  as  rapidly 
as  possible  what  reserved  lands  are  more  valuable  for  agriculture  than  for  the  pro- 
duction of  timber,  in  order  that  such  lands  may  be  opened  for  settlement  and  entry 
by  Executive  proclamation.  For  the  purpose  of  commencing  and  prosecuting  this 
survey,  there  is  hereby  appropriated  the  sum  of  five  hundred  thousand  dollars ;  and 
the  Secretary  of  the  Interior  is  hereby  authorized  to  make  such  allotment  from 
this  sum  as  he  may  deem  necessary  to  meet  the  expenses  of  said  board  of  forest 
lands  as  herein  provided:  And  it  is  further  provided.  That  the  members  of  the  board 
of  forest  lands  herein  established  shall  be  allowed  a  per  diem  in  lieu  of  subsistence 
at  a  rate  to  bo  determined  by  the  Secretary  of  the  Interior,  and  that  they  shall  be 
allowed  actual  necessary  expenses  for  transportation. 


70  REPORT   OF   THE   NATIONAL  ACADEMY   OP   SCIENCES. 

No.  3. 

A  BILL  for  the  management  of  the  nnretervrid  public  timber  lands  and  for  the  sale  of  the  timber 

thereon. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  all  public  lands  more  valuable  for  the  production  of  tim- 
ber than  for  agriculture  arc  hereby  withdrawn  from  sale,  settlement,  and  other  dis- 
position and  shall  bo  held  for  the  growth  and  sale  of  the  timber  thereon. 

Skc.  2.  That  until  a  survey  of  the  public  timber  lands  has  been  made  and  com- 
pleted as  provided  for  in  section  six  a  special  affidavit  shall  be  required  in  all  cases 
where  lauds  are  disposed  of  under  the  homestead  and  other  land  laws,  and  in  cases 
of  indemnity  selections,  showing  that  the  lands  so  entered  or  selected  are  more  val- 
uable for  agriculture  than  for  the  production  of  timber:  Provided  j  That  such  special 
affidavit  shall  not  be  required  in  cases  of  mineral  location  and  entry;  and  that 
owners  of  valid  mining  locations  made  and  held  in  good  faith  under  the  mining  laws 
of  the  United  States  and  the  regulations  thereunder  are  hereby  authorized  and  per- 
mitted to  fell  and  remove  from  such  mining  claims  any  timber  growing  thereon  for 
actual  mining  purposes  in  connection  with  the  particular  claim  from  which  the 
timber  is  felled  or  removed. 

Skc.  3.  That  miners,  prospectors,  agriculturists,  and  other  bona  fide  settlers,  who 
have  not  a  sufficient  supply  of  timber  on  their  own  claims  or  lands  for  firewood,  fenc- 
ing, or  building  purposes,  or  for  necessary  use  in  developing  the  mineral  and  other 
natural  resources  of  the  lands  owned  or  occupied  by  them,  may  be  permitted,  under 
regulations  which  the  Secretary  of  the  Interior  shall  prescribe,  to  procure  timber 
from  the  public  lands  strictly  for  their  individual  use  on  their  own  claims  or  lands 
for  the  purposes  enumerated  in  this  section,  but  not  for  sale  or  disposal  or  use  on 
other  lands  or  by  other  persons;  and  the  terms  "miners,"  "prospectors,'*  "  agricnl- 
turists,*'  and  "  other  bona  fide  settlers,*'  as  herein  used,  shall  be  confined  to  apply 
strictly  to  individuals,  and  nothing  herein  shall  be  construed  to  extend  the  meaning 
of  said  terms  to  firms,  companies,  or  corporations  engaged  in  the  wood  or  lumber 
business  or  in  operating  mines  or  claims. 

Sec.  4.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to  sell  timber  from 
unreserved  public  lands,  under  such  regulations  as  he  may  prescribe,  and  in  such 
quantities  as  the  demands  of  commerce  and  settlers  may  require :  Previded,  That  the 
removal  of  such  timber  will  not  injuriously  afiect  the  water  flow  or  other  public 
interests :  Provided  further.  That  the  value  of  the  timber  to  be  thus  disposed  of  shall 
first  be  estimated  and  the  timber  thereafter  be  sold  at  public  auction  for  not  less 
than  the  appraised  valuation:  Provided  further,  That  no  sale  shall  take  place  until 
after  notice  thereof  has  been  published  for  thirty  days  in  at  least  two  newspapers  of 
general  circulation  in  the  State  or  Territory  where  the  timber  is  growing,  and  that 
the  timber  so  sold  shall  be  removed  within  twelve  months  from  date  of  sale,  but 
that  no  part  thereof  shall  be  cut  or  removed  until  payment  in  full  therefor  has  been 
made  and  receipt  for  such  payment  has  been  issued  by  the  proper  receiver  of  public 
moneys. 

Skc.  5.  That  when  a  bureau  of  public  forests  is  established  in  the  Department  of 
the  Interior  these  lands  shall  be  administered  by  such  bureau  in  the  same  manner 
as  the  forest  reserves. 

Sec.  6.  That  the  Secretary  of  the  Interior  shall  cause  the  Director  of  the  Geolog- 
ical Survey  to  make  topographical  surveys  of  the  forest  lands  reserved  for  sale  and 
entry  under  this  act:  And  it  is  provided,  That  there  shall  be  appointed  by  the  Presi- 
dent a  board  which  shall  be  designated  the  board  of  forest  lands,  consisting  of  one 
officer  of  the  Corps  of  Engineers,  United  States  Army,  one  member  of  the  United 
States  Geological  Survey,  one  member  of  the  United  States  Coast  Survey,  and  two 
persons  not  connected  with  the  Government  service :  And  it  is  further  provided,  That 
the  members  of  the  board  of  forest  lands  shall  serve  for  five  years,  and  that  they 
Bhall  be  eligible  for  reappointment  in  case  that  the  duties  for  which  this  board  is 
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created  are  not  completed  at  the  expiration  of  their  term  of  service :  And  it  i$  further 
provided,  That  it  shall  be  the  duty  of  said  board  of  forest  lands  to  determine  from 
the  results  of  said  surveys  and  other  information  as  rapidly  at  possible  what  lands  on 
the  public  domain  arc  more  valuable  for  agriculture  than  for  forest  uses,  in  order 
that  such  lands  may  be  opened  for  settlement  and  entry  by  Executive  proclamation. 
For  the  purpose  of  commencing  and  prosecuting  this  survey  there  is  hereby  appro- 
priated the  sum  of  five  hundred  thousand  dollars,  and  the  Secretary  of  the  Interior 
is  hereby  authorized  to  make  such  an  allotment  from  this  sum  as  he  may  deem  neces- 
sary to  meet  the  expenses  of  said  board  of  forest  lands  as  herein  provided:  And  it  19 
further  provided,  That  the  members  of  the  board  of  forest  lands  hereiu  established 
shall  be  allowed  a  per  diom  in  lieu  of  subsistence  at  a  rate  to  be  determine  1  by  the 
Secretary  of  the  Interior,  and  that  they  shall  be  allowed  actual  necessary  expenses 
for  transportation. 

Skc.  7.  That  all  acts  or  parts  of  acts  which  are  inconsistent  with  the  provisions  of 
this  act  are  hereby  repealed. 


No.  4. 


A  BILL  to  set  apart  certain  lands  in  the  State  of  Washington  as  a  public  park,  to  be  known  as  the 

Mount  Ranier  National  Park. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  there  is  hereby  reserved,  dedicated,  and  set  apart  as  a 
public  park,  to  be  known  and  designated  as  the  Mount  Ranier  National  Park,  for 
the  benefit  and  enjoyment  of  the  people,  all  that  tract  of  land  lying  and  being  situ- 
ate in  the  State  of  Washington,  embraced  within  the  following  boundaries,  to  wit : 
Beginning  at  the  southwest  comer  of  township  nineteen  north,  range  seven  east, 
Willamette  base  and  meridian,  Washington;  thence  easterly  along  the  surveyed 
and  unsurveyed  township  line  between  townships  eighteen  and  nineteen  north,  to 
its  point  of  intersection  with  the  crest  of  the  Cascade  Range ;  thence  in  a  southerly 
direction  along  the  crest  of  said  range  of  mountains  to  the  Cowlitz  Pass ;  thence 
down  the  right  bank  of  the  principal  stream  flowing  from  the  Cowlitz  Pass  to  its 
confluence  with  the  Cowlitz  River;  thence  down  the  middle  of  the  channel  of  the 
Cowlitz  River  to  the  point  where  it  will  be  intersected  by  the  unsurveyed  township 
line  between  townships  twelve  and  thirteen  north;  thence  westerly  along  said 
unsurveyed  township  line  to  the  point  for  the  southwest  corner  of  township  thir- 
teen north,  range  seven  east ;  thence  northerly  along  the  unsurveyed  and  surveyed 
range  line  between  ranges  six  and  seven  east,  subject  to  the  proper  ofl^sets  on  the 
fourth  standard  parallel  north,  and  on  the  township  line  between  townships  seven- 
teen and  eighteen  north  to  the  southwest  comer  of  township  nineteen  north,  range 
seven  east,  the  place  of  beginning.  And  all  persons  who  shall  locate  or  settle  upon 
or  occupy  the  same,  or  any  part  thereof,  except  as  hereafter  provided,  shall  be 
considered  trespassers  and  be  removed  therefrom. 

Sec.  2.  That  said  public  park  shall  be  under  the  exclusive  control  of  the  Secretary 
of  the  Interior,  whose  duty  it  shall  be  to  make  and  publish,  as  soon  as  practicable, 
such  rules  and  regulations  as  he  may  deem  necessary  or  proper  for  the  care  and  man- 
agement of  the  same.  Such  regulations  shall  provide  for  the  preservation  from 
injury  or  spoliation  of  all  timber,  mineral  deposits,  natural  curiosities,  or  wonders 
within  said  park,  and  their  retention  in  their  natural  condition.  The  Secretary 
may,  in  his  discretion,  grant  leases  for  building  purposes,  for  terms  not  exceeding 
twenty-five  years,  of  small  parcels  of  ground  at  such  places  in  said  park  as  shall 
require  the  erection  of  buildings  for  the  accommodation  of  visitors,  all  of  the  pro- 
ceeds of  said  leases,  and  all  other  revenues  that  may  be  derived  from  any  source  con- 
nected with  said  park,  to  be  expended  under  his  direction  in  the  management  of  the 
same  and  the  construction  of  roads  and  bridle  paths  therein.  He  shall  provide 
against  the  wanton  destruction  of  the  fish  and  game  found  within  said  park,  and 
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against  their  capture  or  destmction  for  the  porposes  of  merohandiBe  or  profit.  He 
shall  also  canse  all  persons  trespassing  upon  the  same  after  the  passage  of  this  act  to 
he  removed  therefrom,  and,  generally,  is  herehy  authorized  to  take  all  such  meas- 
ures as  shall  he  necessary  or  proper  to  fully  carry  out  the  ohjects  and  purposes  of 

this  act. 

Sec.  3.  That  the  Secretary  of  War,  upon  the  request  of  the  Secretary  of  the  Inte- 
rior, is  herehy  authorized  and  directed  to  make  the  necessary  details  of  troops  to 
prevent  trespassers  or  intruders  from  entering  the  park  for  the  purpose  of  destroying 
the  game  or  ohjects  of  curiosity  or  the  timher  therein,  or  for  any  other  purpose  pro- 
hihited  by  law,  and  to  remove  such  persons  from  the  park  if  found  therein. 

Sec.  4.  That  the  United  States  court  for  the  district  of  Washington  shall  take 
cognizance  of  all  violations  of  the  terms  of  this  act  and  of  the  rules  and  regulations 
of  the  Secretary  of  the  Interior  prescribed  hereunder. 

Sec.  5.  That  upon  execution  and  filing  with  the  Secretary  of  the  Interior  by  the 
Northern  Pacific  Railway  Company  of  proper  deed  releasing  and  reconveying  to 
the  United  States  the  lands  in  the  national  park  hereby  created,  which  have  been 
heretofore  granted  by  the  United  States  to  said  company,  whether  surveyed  or 
unsurveyed,  said  company  is  hereby  authorized  to  select  in  lieu  thereof,  and  receive 
patent  therefor,  an  equal  quantity  of  unreserved  nonmineral  public  land,  so  clansi- 
fied  as  nonmineral  at  the  time  of  actual  Government  survey  which  has  been  or  shall 
be  made,  and  to  which  no  adverse  right  or  claim  shall  have  attached  or  have  been 
initiated  at  the  time  of  the  making  of  such  selection,  l^ing  within  any  State  into  or 
through  which  the  railroad  of  said  Northern  Pacific  Railway  Company  runs. 


No.  5. 


A  BILL  to  set  apart  certain  lands  in  the  Territory  of  Arizona  as  a  public  park,  to  be  known  as  the 

Grand  Canyon  National  Park. 

Be  it  enacted  hy  the  Senate  and  Houeeof  Repreeentatiree  of  the  United  States  of  America 
in  Congress  assemhledf  That  there  is  hereby  reserved,  dedicated,  and  set  apart  an  a 
public  park,  to  bo  known  and  designated  as  the  Grand  Canyon  National  Park,  for 
the  benetit  and  enjoyment  of  the  people,  all  of  that  part  of  the  Grand  Canyon  Forest 
Reserve  in  the  Territory  of  Arizona,  created  by  the  President's  proclamation  of  Feb- 
ruary twentieth,  eighteen  hundred  and  ninety-three,  lying  north  of  the  parallel  of 
thirty -six  degrees  of  north  latitude ;  and  all  persons  who  shall  locate  or  settle  upon 
or  occupy  the  same,  or  any  part  thereof,  except  as  hereafter  provided,  shall  be  con- 
sidered trespassers  and  be  removed  therefrom. 

Sec.  2.  That  said  public  park  shall  be  under  the  exclusive  control  of  the  Secretary 
of  the  Interior,  whose  duty  it  shall  be  to  make  and  publish,  as  soon  as  practicable, 
such  rules  and  regulations  as  he  may  deem  necessary  or  proper  for  the  care  and  man- 
agement of  the  same.  Such  regulations  shall  provide  for  the  preservation  from 
injury  or  spoliation  of  all  timber,  mineral  deposits,  natural  curiosities,  or  wonders 
within  said  park,  and  their  retention  in  their  natural  condition.  The  Secretary 
may,  in  his  discretion,  grant  leases  for  building  purposes,  for  terms  not  exceeding 
twenty-five  years,  of  small  parcels  of  ground  at  such  places  in  said  park  as  shall 
require  the  erection  of  buildings  for  the  accommodation  of  visitors,  all  of  the  pro- 
ceeds of  said  leases,  and  all  other  revenues  that  may  be  derived  from  any  source 
connected  with  said  park,  to  be  expended  under  his  direction  in  the  management  of 
the  same  and  the  construction  of  roads  and  bridle  paths  therein.  He  shall  provide 
against  the  wanton  destmction  of  the  fish  and  game  found  within  said  park,  and 
against  their  capture  or  destruction  for  the  purposes  of  merchandise  or  profit.  He 
shall  also  cause  all  persons  trespassing  upon  the  same  after  the  passage  of  this  act 
to  be  removed  therefrom,  and,  generally,  is  hereby  authorized  to  take  all  such 
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xneasnres  as  shall  be  necessary  or  proper  to  fnlly  carry  out  tlio  objects  and  parposes 
of  this  act. 

Sec.  3.  That  the  Secretary  of  War,  upon  the  request  of  the  Secretary  of  the  Inte- 
rior, is  hereby  authorized  and  directed  to  make  the  necessary  details  of  troops  to 
prevent  trespassers  or  intruders  from  entering  the  park  for  the  purpose  of  destroy- 
ing the  game  or  objects  of  curiosity  or  the  timber  therein,  or  for  any  other  purpose 
prohibited  by  law«  and  to  remove  such  persons  from  the  park  if  found  therein. 

Sec.  4.  That  the  United  States  court  for  the  Territory  of  Arizona  shall  take  cog- 
nizance of  all  violations  of  the  terms  of  this  act  and  of  the  rules  and  regulations  of 
the  Secretary  of  the  Interior  prescribed  hereunder. 

Sec.  5.  That  upon  execution  and  filing  with  the  Secretary  of  the  Interior,  by  the 
Atlantic  and  Pacific  Railroad  Company,  of  proi>er  deed  releasing  and  reconveying 
to  the  United  States  the  lands  in  the  national  park  hereby  created,  which  have  been 
heretofore  granted  by  the  United  States  to  said  company,  whether  surveyed  or 
uuBurvoyed,  said  company  is  hereby  authorized  to  select  in  lieu  thereof,  and  receive 
patent  therefor,  an  equal  quantity  of  unreserved  nonmineral  public  land,  so  classi- 
fied as  nonmineral  at  the  time  of  actual  Qovemment  survey,  which  has  been  or  shall 
be  made,  and  to  which  no  adverse  right  or  claim  shall  have  attached  or  have  been 
initiated  at  the  time  of  the  making  of  such  selection,  lying  within  any  State  or 
Territory  into  or  through  which  the  railroad  of  said  Atlantic  and  Pacific  Railroad 
Company  runs. 
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CONSTITUTION    AND  RULBS   OF  THE    NATIONAL   ACAOEM7    OF 

SCIBNCE8. 

As  amended  and  adopted  April  17, 1872,  and  further  amended  April  20,  1875;  April 
21, 1881;  April  19, 1882;  AprU  18, 1883;  AprU  19, 1888,  and  April  18,1895. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
July  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitation  and  rules : 

Article  I.— OP  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifby  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
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coNSTirnnoN  and  rulbs  of  the  national  acaoemt  of 

SCIENCES. 

As  amended  and  adopted  April  17, 1872,  and  further  amended  April  20,  1875;  April 
21, 1881;  April  19, 1882;  AprU  18, 1883;  April  19, 1888,  and  April  18, 1895. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jnly  14, 1870,  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules : 

Abticlb  I.— of  members. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
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occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.  A  vacancy  in  the  office  of  treasurer  or  home  Secretary  may, 
however,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Seo.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  •of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  esi)ecially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  ses- 
sions ne^t  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments, 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
sx>ondence  proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Abticlk  III.— OF  THE  MEETINGS. 

Seo.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitate  a  quorum  for  the  transaction  of  business. 
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Seo.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public ;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.-OF  ELECTIONS  AND  RESIGNATIONS. 

Seo.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Seo.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec  5.  Elections  for  membership  shall  be  held  in  the  following  man- 
ner:  Each  member  may  inscribe  on  a  ballot  not  more  than  five  names 
of  nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  farther, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  n  amber  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 
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Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  daring  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  msgority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Seo.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Eesignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Article    V.— OP    SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  resx)onsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 
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Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Se<;.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

Articlk  VI.— of  THK  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  corpo- 
rate name  of'tlie  Academy,  in  stocks  of  the  United  States,  or,  with  the 
ap])roval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on  real 
estate.  Tiie  treasurer  shall  have  authority,  with  the  approval  of  the 
council,  to  sell  and  transfer  any  United  States  bonds  held  by  him  in 
the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  tlie  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Articlk  VII.— of  additions  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon 
to  the  Academy  at  the  same  session.  Its  report  shall  be  considered 
by  the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two-thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
S.  Doc.  57 6 
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8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  recjeive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  con- 
venient, those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy  and 
intended  for  publication  shall  be  referred  at  the  meeting  at  which  they 
are  read  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  printing  of  the  Aciidemy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  wlien  necessary. 

XIV.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Washing- 
ton. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVI.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
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scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the  inves- 
tigation for  reimbursement  to  the  Academy. 

XVIII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XIX.  At  least  sixty  days  before  the  election,  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  tlie  more  important  original  works 
of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member 
of  the  Academy. 

XX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  w^ritten  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary ;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXI.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1804,  the  president  is.  ex  officio, 
a  member  of  all  Government  committees  of  the  Academy. 


88     REPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

Board  of  Truateea  of  the  Wation  Fund. 
Nkwcomb,  S.,  Chairman.  Hall,  A. 

The  Henry  Draper  Fund. 

Bakkbr,  G.  F.,  f'hairmav.  Trowbkiim.e,  J. 

Newoomb,  s.  Wru;iit.  A.  W. 

Yoi:n(},  C.  A. 

The  ff.  Laicrence  Smith  Fund. 

Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

Hall.  A.  Pumpklly,  R. 

Rkmsen,  Ira. 

The  Benjamin  Apthorp  Gould  Fund. 

Hall,  Asaph.  Chandler,  S.  C. 

Boss,  Lewis. 

The  Barnard  Medal. 

Chandler,  C.  F.,  Chairman.  Comstock,  C.  B. 

Boss.  Lewis.  Dana,  E.  S. 

The  fTolcott  Gihha  Fund. 

Jackson,  C.  L.  Heicsen,  Ira. 

Drown,  T.  M. 


MEMBERS  OF  THE  NATIONAL   ACADEMY  OP  SCIENCEa, 

JANUARY  1,  1898. 

Date  of 
ele«tion. 
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LETTER 

FROM   THE 

PHKSIDENT  OF  THK  NATIONAL  ACADEMY  OF  SCIENCES, 

transmitting; 

A  REPORT   OF   THE   OPERATIONS   OF  THE   NATIONAL  ACADEMY 

OF  SCIENCES  DURINQ  THE  TEAR  1898. 


Janiary  10,  181)9. — Or<ler<Ml  to  ho  print***'!. 


National  Academy  of  Scibnces, 

Washington,  TK  (\,  January  i,  18!)9, 
Sir:  In  conformity  with  the  requirements  of  the  Jict  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
])ast  year. 

Very  respectfully, 

WOLCOTT  GiBBS, 

President  of  the  National  Academy  of  Seieiwes. 
The  President  or  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  to  incorporate  the  Nutional  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  Louis  Agassiz,  Massachu- 
setts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boydeu,  Massachusetts;  Alexis  Caswell, 
Khode  Island;  William  Chauvenet,  Missouri;  J.  H.  C  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia ;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
Ignited  States  Army,  Pennsylvania;  J.  L.  Le  Con  te.  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts;  John  Rod gers,  United  States  Navy, 
Indiana;  Fairman  Kogers,  Pennsylvania;  R.E.Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  Unit-ed  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  power  to  make  its  own 
organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions; to  till  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members,  the  division 
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6  ACT   OF   INCORPORATION. 

into  classes,  and  all  other  matters  needful  or  usual  in  such  iustitutiou, 
and  to  report  the  same  to  Congress. 

Se;(\  3.  Aiid  he  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  A(*adi*my  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  service^*  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  AC.'T  to  amend  the  art  to  iii(;or|>(irat<;  tin*  Nationail  Ac.JW.lcMiiy  of  Sci«»iice». 

Be  it  enacted  by  the  Senate  and  Houtte  of  ReprvHentatives  of  the  United 
Staten  of  America  in  Gon<jreHH  asHembh'd,  That  the  ai^t  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eigbteeu 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  tlie  nnmber  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  of  State,  June  10,  18R:j. 
True  copies. 

Sevei.lon  a.  Brown, 

Chiif  Clep'k. 


AN  ACT  to  authorize  tlie  National  Aratlemy  of  Srit'nccs  to  receive  and  hold   trust 
I'unds  for  the  promotion  of  sciiMu^e,  aii<l  for  other  ])nrpo8i'H. 

Ite  it  enacted  by  the  Senate  and  House  of  HvpreHentatjreH  of  the  United 
States  of  America  in  Coju/retts  assembled.  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Conj^ress  appro ve<l  March  third, 
eifjhtcen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  liereby,  authorized  and  emi)()\vered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trnst.  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  IM),  1SS4. 

1)E1»AUTMENT    OK    STATK,  J unc  :J J,  ISS  f. 

A  true  copy. 

SEVELLON   A.  IJROWN, 

Chief  Clerk. 
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THE  NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During'  the  year  1898  the  Academy  held  three  sessions.  The  first  was 
the  regular  annual  session,  held  at  Washington,  April  11)  to  22,  inclu- 
sive. The  second  was  a  scientific  session,  held  at  New  Haven,  Novem- 
ber 15  to  17.  The  third,  a  special  session,  held  at  New  Haven,  Novem- 
ber 16,  for  the  transaction  of  business. 


ANNUAL  MEETING. 

Hold  at  WaHliiiiutoii,  April  n»  t »  22,  1898.) 


The  session  was  held  in  the  Congressional  Library,  the  President, 
Mr.  Wolcott  Gibbs,  presiding. 

The  following  named  members  were  present  during  the  session: 
Abbe,  Agassiz,  Barker,  Harus,  Billings,  Brewer,  Bell,  Brooke,  Dall, 
Elkin,  Hmmons,  Gibbs  (W.),  (Gilbert,  Gill,  (iooch,  Hague,  Hall  (xV.), 
Hall  (J.),  Hastings,  Hill  (G.  W.),  Hyatt,  Langley,  Marsh,  Mendenhall, 
Michelson,  Newcomb,  Putnam,  Powell,  Bemsen,  Rowland,  Schott, 
\Valcott,  Welsh,  White,  Wright. 

The  President  reported  that  no  new  business  from  Congress  or  from 
the  <iei>artments  had  required  the  attention  of  the  Academy  since  the 
publication  of  his  last  annual  report  to  Congress,  and  stated  that  he 
had,  as  recpiested  by  the  council,  made  snitable  acknowledgment  to 
Miss  Alice  Bache  GoUld  for  her  muniliceut  gift  to  the  Academy. 
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8  REPORT   OF   THE    NATIONAL   AC^ADEMY    OF   SCIENCEa 

EEPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  19,  1S9S. 
The  President  of  the  National  Academy  of  JSciences: 

Sir:  1  have  the  honor  to  transmit  herewith  my  financial  report  .as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  19,  1898: 


Income.  ^^^^^,  ,.,,,^j       !      ^^,^,^,  1  rapor       ^    .^^     .     GibbH       a«nld 

^'""^  fund.  '^""**-  f»°<> 


To  balance  brought  forwanl :  !  '  I 

Cash !|W23.69     $3,275.45  !  $1.  440.39  j$l, 241. 96  $1,435.83; ;. 

Iiiveflted ff  500.00    M,  000.00    (  fJS?'??    \ d 


Iiiten'nt      received     during 
1897-98 


rt  500. 00  M,  000. 00    {"59371    I d  596. 57 

18. 26       2.617.57  I     1.037.93         428.20         448.69 


Tax  paid  by  nieiul)errt 4 10.  00 


$137. 18 


Total  to  be  accounted 
for 1,  251.  95       6, 893. 02 


3,572.03  ,  1,670.16     2.481.09  !       1.T7.  18  ', 

$137.18  .' 


Dirtburned,  1897-98 384.90       3,025.06  61.09  10.01  13.30 

Balaii<-<>: 

Cash 367.05       2.867.96       2.416.63     1,660.15         971.22 


lii\f8tcd a  500.00 


61,000.00   {"^S;;;??   } .1,496.57:. 


Total  accounted  for  ... .    1.  251 .  95       0, 893.  02  '    3, 572. 03  |  1,  670. 16     2. 481. 09         137.  18 


Available  (le.s§  obligationM)  . .       367. 05       1.  015. 96       2, 416. 63  '  1. 660. 15  ■      971. 22 


rt  District  of  Colnnibia  ImhmU.  3.05  per  ci'iit. 

b  Dos  I'aHsoH  loan.  5  ]ht  cent. 

r  Karnshaw  loan.  6  per  rent. 

(I  Webb  loan,  5  per  cent. 

f  Sisters  of  the  Vi8itati«»n,  4  per  cent  loan. 

Tlie  treasurer's  l)ond  was  renewed. 
Very  respectfully, 

J.  S.  BiilLiNGs,  Treasurer. 

REPORT   OF   THE   COMMITTEE   ON   SECl'RITTES. 

The  committee  to  examine  the  securities  reported  that  they  had 
examined  tlie  securities  and  papers  deposited  in  the  lock  box  of  the 
Academy,  at  the  building  of  the  Washington  Safe  Deposit  Oompsmy, 
and  found  them  to  correspond  with  the  list  furnished  by  the  treasurer. 

Cleveland  Abbe. 

Theodore  N.  Gill. 

Arnold  H acute. 

report   of   the   AUDITIN(f   COMMITTEE. 

The  committee  apiiointed  to  examine  the  report  of  the  treasurer 

re8j)ectfully  report  that  they  have  i)erfornied  this  duty,  and  they  hereby 

certify  that  the  statements  of  exi)enditures,   receii)t8,  and   balances 

correspond  to  the  vouchers  and  accounts  of  tlie  treasurer  and  are 

found  correct. 

Cleveland  Abbe. 

Theodore  N.  Gill. 

Arnold  flAouB. 
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LIST   OF    PAPERS   PRESENTED   AT   THE    APRiL   SESSION. 

The  Coral  Reefs  of  Fiji.    A.  Afjassiz. 

The  Fiji  Bololo.     A.  Agasaiz  and  W.  McM.  Woodworth. 

The  AcaU^phs  of  Fiji.     A.  A^jfassiz  and  A.  G.  Mayer. 

The  Variation  in  Virulence  of  the  Colon  Bacillus.    J.  S.  Billings. 

Biographical  Memoir  of  Edward  D.  Cope.    Theo.  Gill. 

New  Classification  of  Nautiloidea.     Alpheus  Hyatt. 

A  New  Spectroscope.     A.  A.  Michelson. 

On  the  Hydrolysis  of  Acid  Amides.     Ira  Reraseu  and  B.  E.  Beid. 

The  Question  of  the  Existence  of  Active  Oxygen.  (Read  by  title.) 
Ira  Rem  sen  and  W.  A.  Jones. 

On  the  Product  Formed  by  the  Action  of  Benzenesulphonchloride 
on  Urea.     (Read  by  title.)     Ira  Remsen  and  J.  VV.  Lawson. 

On  Double  Ilalides  Containing  Organic  Bases.     Ira  Remsen. 

McCrady's  Gymnophthalmata  of  Charleston  Harbor.     W.  K.  Brooks. 

Ballistic  Galvanometry  with  a  Countertwisted  Torsion  System. 
Carl  Bar  us. 

A  Consideration  of  the  Conditions  Governing  Apparatus  for  Astro- 
nomi(;al  Photography.     Charles  S.  Hastings. 

The  Use  of  Graphic  Methods  in  Questions  of  Disputed  Authorship, 
with  an  Application  to  the  Shakespeare- Bacon  Controversy.  T.  C. 
Mcndenhall. 

A  Method  for  Obtaining  a  Photographic  Record  of  Absorption 
Spectra.     A.  W.  Wright. 

Theories  of  Latitude  Variation.  H.  Y.  Benedict.  Presented  by  A. 
Hall. 

Progress  in  the  New  Theory  of  the  Moon's  Motion.  K.  W.  Brown. 
Introduced  by  S.  Newcomb. 

On  the  Variation  of  Latitude  and  the  Aberration-Constant.  Charles 
L.  Doolittle.     Introduced  by  S.  C.  Chandler. 

A  Curious  Inversion  in  the  Wave  Mechanism  of  the  Electromagnetic 
Theory  of  Light.    Carl  Barns. 

AMENDMENT   TO   THE  CONSTITUTION. 

The  following  report  from  council  on  an  amendment  to  the  constitu- 
tion was  adopted  by  the  Academy  and  the  amendment  will  be  voted 
on  at  the  session  in  April,  1899: 

Sf.c.  .").  Tht^  Academy  is  to  l>e  divided  into  six  stiindiug  committees.  In  this 
cla8sili<ati(>n  a  member  who  is  omineut  in  more  than  one  subject  may  be  assigned 
t<»a  corrcspondiu'i;  number  of  committees.    The  classiHcation  shall  be  the  following: 

1.  Mathrmatics  and  Astronomy. 

2.  Physics  and  Knj^ineering. 

3.  Chemistry. 

4.  (Jeology  and  Paleontology 

5.  Biology. 

(».  Anthropology. 
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In  nominating  for  membership  in  the  Acatlemy,  a  statement  mast  be  made  as  to 
the  suhjcct  or  snbjocts  in  which  the  person  nominated  is  eminent.  Every  nomina- 
tion must  be  submitted,  throu;>;h  the  secretary,  to  all  the  members  of  the  committee 
or  committees  representing  the  subject  or  snbjeots  in  which  the  person  nominated 
is  stated  to  be  eminent;  and,  in  order  that  his  name  maybe  bron>2[ht  before  the 
Academy  for  election,  ho  must  receive  the  votes  of  a  majority  of  the  niembeni  of 
tho  committee  or  committees  to  which  his  name  has  been  referred. 

During  the  year  ending  January  1,  1899,  the  Academy  lost  by  death 
Prof.  William  A.  Rogers  and  Prof.  James  Hall. 

The  treasurer  of  the  Academy,  Dr.  John  S.  Billings,  having  iiresented 
his  resignation,  Mr.  Charles  D.  Walcott  was  elected  in  his  place. 

Messrs.  Billings,  Bowditch,  Brush,  Hague,  Marsh,  and  Newcomb 
were  elected  members  of  the  council  for  the  ensuing  academic  year. 

ELECTIONS. 

No  new  members  were  elected  at  the  annual  session  of  the  Academy, 
but  the  following  named  foreign  associates  were  chosen:  Adolph  (Hit- 
ter von)  Baeyer,  Munich;  David  Gill,  Cape  Town;  Felix  Klein,  Gottiu- 
gen;  Henri  De  Lacaze-Duthiers,  Paris;  Lord  Lister,  Loudon;  Henri 
Moissan,  Paris;  Henri  Poincaro,  Paris;  Lord  Rayleigh,  London; 
Edouard  StravSburger,  r)Onn;  Kdouard  Sness,  Vienna;  Karl  Alfred 
(Ritter  von)  Zittel,  Munich. 

REPORTS  VROM  TRUST  FUNDS. 

The  trustees  of  the  Lawrence  Smith  fund  recommended  that  the 
sum  of  $1,000  be  granted  to  tlie  Yale  University  Observatory  for  the 
puryjose  of  ph()tograi)hing  the  trails  of  meteors.  Formal  permission  to 
make  the  apptopriation  was  accorded  by  the  Academy. 

The  boardof  directors  of  the  Benjamin  Apthorp  (rould  fund  reported 
that  liavin<i:  duly  accepted  tlieir  appointment  they,  at  a  first  meeting 
held  Xoveniber  18,  1897,  organized  by  the  election  of  a  president  and 
secretary,  and  that,  awaiting  the  accumulation  of  a  sufficient  acxrued 
income  from  the  fund,  no  appropriation  had  been  made. 

The  board  of  directors  of  the  Baclie  fund  reported  tliat  the  following 
appropriations  have  been  made  during  the  past  year: 

May  17.  To  Vvoi'.  H.  A.  liowlaml,  to  contiiiiie  inveHtigatioiiH  on  tbr  solar 
8pectrmii  aii<l  the  siiectra  of  the  elements $1,  000 

May -•"».  i'o  I'rot".  LtnviH  Hoas.  to  coutinue  inv»\sti«ijations  on  (h<'  proper  mo- 
tions of  the  stars 1,  QOO 

May  -i">.  To  Dr.  T.  C  Mendenhall,  for  a  deternilDation  of  aUsolnte  gravity 5lH) 

SCIENTIFIC  SESSION. 

[Held  ill  Nt"w  Kavou  Novt-iiilMT  l.'V  and  10.  189ri.  | 

A  scientific  session,  for  the  reading  of  papers  only,  having  been  called 
by  the  council,  the  Academy  met  at  the  Sheffield  Scientific  School,  at 
New  llaveu.    The  President,  Mr.  Wolcott  Gibbs,  presiding. 
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The  following  named  members  were  present  during  the  session: 
Barker,  Barus,  Bowditch,  Brewer,  Brush,  Chittenden,  Dana,  Elkin, 
Emmons,  Gibbs  (J.  W.),  Gibbs  (W.),  Gooch,  Hague,  Hall,  Hastings, 
Marsh,  Michelson,  Minot,  Mitchell,  Morley,  Neweoinb,  liemsen,  Row- 
land, Smith,  Verrill,  Woodward,  Wright— 27. 

The  following  papers  were  presented: 

Anatomy  of  Nautilus  pompiliwt.  (By  title.)  W.  K.  Brooks  and 
L.  E.  Griffin. 

Ou  Solid  Solutions  of  Colloidal  Glass.    C.  Barus. 

Three  Phases  of  Vertebrate  Development.    Charles  S.  Minot. 

Notes  ou  Mammalian  Embryology.    Charles  S.  Minot. 

The  Influence  of  Alcohol  and  Alcoholic  Fluids  on  Digestion.  K,  H, 
Chittenden. 

Ou  the  Conditions  Modifying  the  Excretion  of  Kynureniic  Acid. 
Lafayette  B.  Mendel.     (By  invitation.) 

Perturbations  of  Minerva,  with  a  Preliminary  Determination  of  its 
Orbit,  by  W.  S.  Eichelberger.  (By  title.)  Presented  by  Simon 
Newcomb. 

On  a  Series  of  Native  Skulls  from  New  (luinea.    O.  C.  Marsh. 

On  the  Reput/Cd  Prefrontal  Bones  in  Recent  Mammals.    O.  C.  Marsh. 

Sodium  Tungstate  as  a  Retainer  for  Boric  Acid.  F.  A.  Gooch  and 
Louis  Cleveland  Jones. 

The  Ammonium- Magnesium  J^hosphate  of  Analysis.  F.  A.  Gooch 
and  Martha  Austin. 

The  Chemical  Composition  of  Tourmaline.  S.  L.  Penfield.  (By 
invitation.) 

On  the  Nature  and  Origin  of  the  Marine  Fauna  of  Bermuda.  A.  E. 
Verrill. 

On  the  Ability  Possessed  by  Certain  Animals  to  Recover  after  Com- 
plete Freezing.     A.  E.  Verrill. 

Further  Researcrhes  on  the  Two  Isomeric  Cyhlorides  of  Orthosulpho- 
ben/oic  Acid:  A  Study  in  Tautomerism.     Ira  Remsen. 

On  the  Brecciated  Fossiliferous  Marble  from  Kishiu,  Japan.  O.  C. 
Marsh. 

On  some  Rare  Anti(juities  from  Mexico.     O.  C.  Marsh. 

Report  upon  Work  in  Spectrum  Analysis  Carried  on  by  Help  of  the 
Dache  Fund.     LT.  A.  Rowland. 

Observations  on  the  Zeeman  Kffect  with  the  Echelon- Spectroscope. 
A.  A.  Michelson. 

BUSINESS  MEETING. 

A  business  meeting  of  the  Academy  called  by  the  Council  to  consider 
the  report  of  the  President  to  Congress,  and  such  other  business  as 
might  be  i)rescnted,  was  held  November  16.    The  President  presided. 

The  following-named  members  were  present:  Barker,  Bowditch, 
Brush,  Chittenden,  Emmons,  Gibbs  (J.  W.),  Gibbs  (W.),  Gooch,  Hall, 
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Hastings,  Michelson,  Minot,   Mitchell,    Morley,    Eemseu^    Rowland, 
Wright. 

The  rec'omnieiidatioii  of  the  couucil  that  the  President  be  authorized 
to  include  in  his  annual  report  to  Congress  the  i)roceeding8  of  the 
present  meeting,  as  well  as  those  of  the  meeting  at  Washiu^on  in 
April,  1898,  and  also  any  matters  relating  to  Government  basiness  that 
may  be  submitted  to  the  Academy,  was  approved.  The  President  pre- 
sented and  read  a  detailed  outline  of  his  report  to  Congress  for  the 
yeai'  ending  January  1, 1899. 


^PPEINTDICKS. 
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APPENDIX    A. 


CONSTITUTION  AND    RULES    OF    THE    NATIONAL    ACADEMY   OF 

SCIENCES. 

As  amended  and  adopted  April  17,  1872.  and  fnrther  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882:  April  18,  18aS;  April  19,  1888;  April  18,  1895. 

PREAMBLE. 

Empowered  by  the  a<;t  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  I).  1<S()3,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jnly  14,  1S7(),  the  National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules: 

Article  I.— OF  MEMBERS. 

8ec.  1.  The  Academy  shall  consist  of  members,  honorary  menvl)er8, 
and  foreign  associates.     Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilej^e  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academ\, but  shall  take  no  part  in  its  business, shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Acadeniv. 

AKTiri.K  II.— OF  THE  OFFICERS. 

Se<'.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  ])rovided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.     A  vacancy  in  the  office  of  treasurer  or  home  Secretary  may. 
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bowever,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year/ 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shaJl  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments, 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  cone 
spondence  proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  reciuire.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  lie  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Ahticlk  III.— of  THE  MEETINGS. 

Se(?.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  Ax)ril,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  pablic;  those 
for  the  transaction  of  business^  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  conncil. 

Sec.  o.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Articlk  IV.— of  elections  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  ea^h  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  vot-es  than  any  others  shall  be  declared  elecited.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

Tbe  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  Jr'e8si(m  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
ori^iiinal  works  of  the  nominee. 

Sec.  5.  Proposed  amendment  to  the  constitution:  '<The  Academy 
shall  be  divided  into  six  standing  committees.  In  this  classification,  a 
member  who  is  eminent  in  more  than  one  subject  may  be  assigned  to  a 
corresponding  number  of  committees.  The  classification  shall  be  the 
following: 

"1.  Mathematics  and  Astronomy. 

^'2.  Physics  and  Engineering. 

''3.  Chemistry. 

-^4.  Geology  and  Paleontology. 

"5.  liiology. 

"0.  Anthropology. 

•^'In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted,  through  the  secretary, 
to  all  the  members  of  the  committee  or  committees  representing  the 
subject  or  subjects  in  which  the  i)erson  nominated  is  stated  to  be  emi- 
nent; and,  in  order  that  his  name  may  be  brought  before  tUft.  ^^^s^j^sssss:^ 
S.  Doc.  6G 2 
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for  election,  lie  must  receive  the  votes  of  a  majority  of  the  members  of 
the  committee  or  committees  to  which  his  name  has  been  referred." 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the  highest 
number  of  votes  in  this  preference  ballot  the  members  present  may 
proceed  to  elect  new  members  in  the  following  manner:  At  each  ballot 
each  member  present  may  vote  for  not  exceeding  three  persons,  and 
the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  ai)pear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty- five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  ai)pointed  for  that  purpose  by  the  President  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  ea<h  member  indicating  on  a  ballot  those 
names  ihv  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  oHicers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec\  \K  Resignations  shall  be  addressed  to  the  President  and  acted 
on  by  the  Academy. 

Sec,  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  lact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
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son  thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dro])ped  from  the  roll. 

Article  V.— OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  x)erson 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 
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RULES. 

I.  Ill  the  absence  of  any  officer  a  member  shall  be  chosen  tx)  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keei)ing  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members,  to  arrange  the  business  of 
eacli  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussicm. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
prtfsident. 

2.  Roll  of  members  called  by  Lome  secretary. 

3.  Minutes  of  the  i)receding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

21 


22  REPORT   OF   THE   NATIONAL   ACADE^fF   OF   SCIENCES. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimons  consent. 

N'll.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  A^pril  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  bnsiness. 

VIII.  The  death  of  members  shall  be  annonnced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  an<l  report  the 
date  of  their  reception  at  the  next  session ;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  preseutiir 
tion  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  con- 
venient, those  upon  kindred  topics  shall  follow  one  another. 

XL  Papers  from  persons  not  members  read  before  the  Academy  and 
intended  for  publication  shall  be  referred  at  the  meeting  at  which  they 
are  read  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  i)ublication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIII.  The  annual  report  of  the  Academy  maybe  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIV.  The  proper  secretj^ry  shall  acknowledge  all  donations  ma<le  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

X\\  The  books,  apparatus,  arcliives.  and  other  collections  of  the 
A(;ademy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XVI.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  ke[)t  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stam[). 
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XVII.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scieutitic  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the  inves- 
tigation for  reimbursement  to  the  Academy. 

XVIII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  otticiul  position,  and  the  special  scientific  studios  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XIX.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sutticient 
number  of  printed  copies  of  a  list  of  the  more  important  original  works 
of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member 
of  the  Academy. 

XX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them  up 
in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back  of 
which  is  written  the  name  of  the  sender,  and  which  is  addressed  to  the 
home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXI.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  i>erson 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXII.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  i)re8ented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1864,  the  President  is  ex  ofiicio 
a  member  of  all  government  committees  of  the  Academy. 
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ORGANIZATION  OF  THIS  ACADEMT,  1899. 

Expiration  of  term. 

Gmns,  WoLCOTT,  President ." April,  1901 

Hai.l,  AsArii,  Vke-I'rcHident April,  1903 

AdASSiz,  A.,  Foreign  Secretary April,  1901 

Rkmsen,  Iha,  Home  Sen-etarif April,  1903 

\Valc< > tt,  C'iiaulf.8  D..  Treasurer April,  1904 

ADDITIONAL  MKMBERS  OF  COUNCIL,  1898-99. 


Billings,  J.  S. 
BowniTCii,  II.  P. 
Brush,  (1.  J. 


HAdTK,  A. 

Mahsii,  <).  C. 
NKwrcmii,  S. 


COMMITTEES  OF  THE  ACADEMY. 

On  XominationH  of  Xew  Members. 
(Showing  the  luoda  of  <ln8sification  of  mombcra  under  tho  pro])o.se<1  umendmont  to  the  conntitntion.l 


o 


Matheiuatirs  and  Astroiioniy. 
Boss,  L. 

Chandler,  S.  C. 
Elkin,  \V.  L. 
GiBiiS,  J.  W. 
Hall,  A. 
Hill,  G.  W. 

HOLDKN,  E.  S. 

New  CO  MB,  S. 
Peirce,  C.  8. 
Pickering,  E.C. 
Woodward,  K.  S. 
Physics  and  Eugineering. 
Ah  be,  C. 
Abbot,  H.  L. 
Barker,  G.  F. 
Bari's,  C. 
Bell,  A.  G. 

COMSTOCK.  C.  B. 
Davidson,  G. 
Hastings,  C.  S. 
Lang  LEY,  S.  P. 
Mendenhall,  T.  ('. 

MlClIELSON,  A.  A. 

Mitchell,  H. 
morley,  e.  w. 
Morton,  II. 


2.  Physics  and  Engineering — Continued. 

KOGERS,  F. 

Rood,  O.  N. 
Rowland,  H.  A. 
Schott,  ('.  A. 
Sellers,  W. 

TROWBRIlHfE,  .1. 

Wri(;ht,A.W. 

3.  C'h<»nnstry. 

Bri'su,  G.  J. 
Chandler,  C.  F. 
Chiitknden,  R.  H. 
Crafts,  J.  M. 
Dana,  E.S. 

GiBBS,  W. 

(lOoCH,  F.  A. 
HlL(iARI>,  E.  W. 

Hill.  H.  B. 
Jackson,  C.L. 
Johnson,  8.  W. 
Michael,  A. 

MoRLEY,  E.  W. 

Rrmsen,J. 

4.  Geology  and  Paleontology. 

Dall,  W.  H. 
DUTTON,  C.  E. 

Emmons,  8.  F. 
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4.  Geology  and  I^aleontology — Cont'd. 

Gilbert.  G.  K. 
Hague,  A. 
KiN(;,  C. 
Lesley,  J.  P. 

PUMPELLY,  R. 

Walcott,  CD. 
White,  C.  A. 

5.  Biology. 

Agassi/.,  A. 
Allen.  J.  A. 
Bkkweh,  W.  II. 
Bkooks,  W.  K. 
CoUKs,  E. 
Farlow.  W.  G. 
Giix,  T.  N. 
Goodalk,  (i.  L. 
Hyatt,  A. 
Le  Conte,  J . 


5.  Biology — Continned. 

Marsh,  O.  C. 

Mayo-Smith,  R. 

Morse,  E.  S. 

Packard,  A.  8. 

Putnam,  F.  W. 

Sargent,  C.  S. 

s(  itdder,  s.  ii. 

Smith,  S,  I. 

Verrill,  A.E. 

Whitman,  C.  O. 
U.  Anthropology. 

BiLLINtiS,  J.  S. 

BowDi  nni,  11.  P. 

Minot,  (\S. 

Mitchell,  S.  W. 

Powell,  J.  W. 

Welch,  W.  H. 

Wood,  H.  C. 


(ht  U'eif/hU.  Measures,  and  Coina*fe. 
Menden'hall,  T.  (\  Newcomh,  S. 


MiCIIKLSON,  A.  A. 


Peirce,  C.  S. 


Young,  C.  A. 


On  the  Election  of  Forvif/n  Associates. 

Hall,  A.  Mitchell,  S.  W. 

Agassiz,  a.  Newcomb,  kS. 

On  Publication. 

The  Home  Secretary.  Mexdenhall,  T.  C, 

Billings,  J.  S.  Newcomb,  8. 

Powell,  .J.  W. 

On  Puhli^iutions  of  the  Academy. 

Gill,  T.  N. 

On  the  Relation  of  the  Academy  to  the  (iovernment. 


TiiK  President. 
Vice-Presi  dent. 
Secretaries. 


BiLLINtiS,  .1.  S. 
Brush,  G.  ,1. 
Powell,  J.  W. 


TRrST  FUNDS. 
Hoard  of  Direction  of  the  Bache  Fund. 
GiBBS,  WoLcorr.  ('handler,  8.  C. 

SCUDDER,  S.  II. 

Board  of  Trustees  of  the  IVatson  Fund. 
Newcomb.  S.,  Chairman.  Hall,  A. 

The  Henry  Draper  Fund. 
Barker,  G.F.,  Chairman.  Trowbridge,  J. 


Newcomb,  S. 


WRlliHT,  A.  W. 


Young,  C.  A. 
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The  J,  Lawrence  Smith  Fund. 

Brush,  G.  J.,  Chairman.  Johnson,  S.  \V. 

Hall,  A.  Pumpelly,  R. 

Remsen,  Ira. 

The  Benjamin  Jpihorp  (iould  Fund. 

Hall,  Asaph.  Cuandlkk,  S.  C. 

Boss,  Lewis. 

The  Barnard  Medal. 

Chandler,  C.  F.,  Chairman.  Comstock,  C.  B. 

Boss,  Lewis.  Dana,  E.  S. 

The  Wolcott  Gihhn  Fund. 

Jackson,  C.  L.  Remsen,  Ira. 

Drown.  T.  M. 


MEMBERS   OF  THE  NATIONAL   ACADEMY  OF  SCIENCES, 

JANUARY   1,   1899. 

Dal«^  of 
flection. 

AiJBE,  CLE VKIJLND .^ ^017  T  st,  N FT.,  Washington j  D.  C.  1879 

Abbot,  Henry  L.,  U.S.  A Army  Building  y  Xew  York  City.  1872 

A(f Assiz,  Alexander Cambridge,  Mass.  1866 

Allen,  J.  Asaph American  Muaeumy  New  York  City.  1876 

Barker,  George  F 3909  Locust  st.y  Philadelphia,  Pa.  1876 

Bari-8,  Cart Providence,  B.  I.  1892 

Bell,  A.  Graham  1331  Connecticut  are.,  Washington,  1).  C.  1883 

Billings,  John  S.,  L^S.  A 3J  £.  Thirty-first  H.^  Xew  York.  1883 

Boss,  Lewis Albany,  X.  Y.  1889 

BowDiTCH,  HenryP Jamaica  Plain^  Mass.  1887 

Brewer,  Willia m  H 418  Orange  St.,  Xew  Haven,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  University ,  Baltimore,  Md.  1884 

Brush,  George  J 14  Trumbull  st..  New  Haren,  Conn.  1868 

Chandler,  Charles  F Xew  York  City.  1874 

Chandler,  Seth  C ir,  Craigie  st.,  Cambridge,  Mass.  1888 

Chittenden,  Russell  H Xew  Haren,  Conn.  1890 

Comstock,  Cyrus  B.,  U.  S.  A Army  Building,  Xew  York  City.  1884 

CouKs,  Elliott 1726  X  at.  XW.,  Washington,  I).  C.  1877 

Crafts,  J  am  es  M 59  Marlboro'  st.,  Boston,  Mc^s.  1872 

Dall,  William  H Washington,  J).  C.  1897 

Dana,  Edward  S Xew  Haren,  Conn.  1884 

Davidson,  George 5S0  California  st.y  San  Francisco,  Cal.  1874 

DuTTOX,  Clarence  E.,  r.  S.  A San  Antonio,  Tex.  1884 

Elkin,  William  L Xew  Haren,  Conn.  1895 

Emmons,  Samtel  F Washington,  D.  C.  1892 

Farlow,  W\  G Cambridge,  Mass.  1879 

GiBBs,  JosiAH  WiLLARD Xew  Haren,  Conn.  1879 

GiBBs.  W< )iA ■< »rr Xewport,  K.  I.  

Gilbert,  Grove  K Washingtofi,  D.  C.  1883 

Gill,  Theodore  \ Washington,  D.  C.  1873 

GoocH,  Frank  A Xew  Haven,  Conn.  1897 

GooDALE,  Geor(je  L Cambridge,  Mass.  1890 

Hague,  Ai;nold U.S.  (ieological  Survey,  Washington,  I).  C.  1885 

Hall,  Asaph Cambridge,  Mass.  1875 

Hastings,  Charles  S Xew  Haven^  Cowx.  \8»^ 
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Da 
elec 


HiLGARD,  Eugene  W Berkeley,  Cal, 

Hill,  George  W West  Xyack,  N.  T. 

Hill,  Henry  B Cambridge,  Mass, 

HoLDEN,  Ei>WA RD  S Century  Aseociaiionf  New  York  City. 

Hya'IT,  Alpheus Soc.  of  Xat.  History j  Boston,  Mass. 

Jackson,  Charles  L Camhridye,  Mass. 

Johnson,  Samt  kl  W ,54  Trumbull  st..  New  Haven,  Conn. 

King,  Clarence Century  Associaliony  New  York  City. 

Langlky,  Samuel  P TVashingtottf  D.  ( \ 

Le  Conte,  Joseph Berkeley,  Cal. 

Lesley,  J.  Peter 711  JValnut  st.,  rhiladeli)hi<t.  Pa. 

Maksh,  O.C New  Hann^  Conn. 

Mayo  Smith,  Richmond ^lOo   Jl'.  77th  at.,  New  York  ( ity. 

Mknuenhall,  Thomas  C Worventer,  Mass. 

Michael,  ARrmR Tufts  CoUeyr,  Mass. 

MiciiELSON,  Alhkrt  A Chicuyo.lll. 

MiNoT,  Charles  S Boston,  Mass. 

Mitchell,  Henry Nantucket,  .Mass. 

Mitchell,  S.  Weir lo?l  IValnut  st.,  rhilailelphia.  Pa. 

MoHLKY,  Edward  W Adelbert  Collnje,  Cleveland,  Ohio. 

MoKSK,  Edward  S P.O.  Box  ;J6S,  Salem,  Matts. 

Morton,  Henry Hohoken,  N.  J. 

Newcomr,  Simon,  U.  S.  N :.16^0  P  st.  NW.,  JVaxhiuyfon,  I).  C. 

Pa(Mv ARD,  A.S Prorid^mce,  R.  J. 

Peirce,  Charles  S Milford,  Pa. 

Pick i:RiN(i,  Edw  ard  C (  amhridye,  Mass. 

Powell,  John  W WashinyUm,  I).  C. 

PiMPELLY,  Kaphaei Gihhs  are.,  Newport,  B.  I. 

PcTN AM,  Frederick  W Cambridye,  Masn. 

Kemskn,  Ira Johns  Hopkins  Cniversity,  Baltimore,  Md, 

Ro(JERs,  Fairman Abroad. 

Rood,  Ohden  N New  York  City. 

RowLAN'D,  Hknry  A Johns  Hopkins  rniversity,  Baltimore,  Md. 

Sar(;knt,  Charles  S Jamaica  Plain,  Mass. 

ScHOTT,  (^H ARLKS  A ;?i;?  First  st.  SK.,  IVashiufjton,  J>.  < \ 

SciDDER,  Samukl  H Cawbridyc,  Mass. 

Sellers,  William IGOO  Hamilton  st.,  Philadelphia,  Pa. 

Smith,  Sidney  I ^\>ir  Haven,  Conn, 

Trowbridge,  .John Cambridge,  Mass. 

Verrill.  a.  K New  Haven,  Conn. 

Walcott.  Charles  1) IVashintiton,  D.  C. 

Wel(  H,  William  H .9.?.7  St.  Paul  at.,  Baltimore,  Md. 

White,  Charles  A Washington,  7>.  C. 

Whitman,  Charles  O Hyde  Park  Station,  Chicago,  HI. 

Wood,  H< >ra  no  C /.9,v7  Chestnut  st.,  Philadelphia,  Pa. 

Woodward,  IJohert  S 1S3  Claremont  are.,  Montelair,  N.J. 

Wrujht,  Artiu'R  W New  Haven,  Conn. 

YorN<}.  Charles  A Princeton,  N.  J. 
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DECEASED  MEMBERS. 

Date  of  death. 
*Agas8IZ,  Louis Dee.    14,  1873 

•Alexander,  J.  H Mar,    2,   1867 

•  Alb.x AXDER,  Stephen , Inne  25,  1883 


*  Biographical  notices  have  been  ptefti'iiteOL  oi  IVvo^fe  ^^»\^\\«L\A(iL>a^  vjlw  9iai\«t\%V.. 
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Date  uf  death. 

*  Bache,  Alexander  Dallas Feb.  14,  1867 

•Bairi),  Si'ENCKrF Aug.  19,  1887 

Barnard,F.A.P Apr.  27,  1889 

Barnard^J.G May   14,  1882 

Bartlett,  W.  H.  C Feb.    11,  1893 

*  Brown-Sequard,  Charles  E Apr.     2,  1894 

♦Casey,  Thomas  L.,  U.S.  A Mar.  25,  1896 

*  Caswell,  Alexis Jan.     8,  1887 

•CnAi'VENET,  William Deo.   13,  1870 

*  Clark,  Henry  James July     1,  1873 

*  Coffin,  James  H Jan.     6,  1873 

Coffin,  J.H.C , Jan.     8,  1890 

*  Cook,  George  H Sept.  22,  1889 

Cooke,  Josiah  P Sept.    3,  1894 

•Cope,  Edward  D Apr.    12,1897 

Dalton,  J.  C Feb.     2,1889 

D^'A,  James  1) Apr.    14, 1895 

•Davis,  Charles  H Feb.    18,1877 

•Draper,  Henry  Nov.   20,1882 

♦Draper,  .John  W Jan.      4,1882 

*Ead.s,  James  B Mar.    8,1887 

*  Encelmann,  George Feb.     4, 1884 

♦Ferrel,  William Sept.  18, 1891 

*Frazer,  John  Fries Oct.    12,1872 

*  Garb,  William  M Mtiy   30,1878 

Genth,  F.A Feb.     2,1893 

*Gilliss,  James  Melville Feb.     9,1865 

*GooDE,  G.  Brown Sept.    6,1896 

*Goi:ld,  Au( JUSTUS  a Sept.  15,1866 

Gould,  Benjamin  A Nov.  27, 1896 

*Gray,  Asa Jan.    30,1888 

*GuYOT,  Arnold Feb.     8,1884 

♦Hadley,  James Aug.     1, 1864 

♦Haldeman,  S.  S Sept.  20,1880 

Hall,  James Aug.     8,1898 

*Hayden,  F.V Dec.    22,1887 

♦Henry,  Joseph May    13,1878 

♦HiLGARD,  Julius  E May     8,1891 

*  Hitchcock,  Edward Feb.   27, 1864 

*HoLHiu)oK,  J.  K Sept.    8,1871 

♦Huhrard,  J.S Aug.  16,1863 

HUMPHREYS,  A.A Nov.   28,1883 

Hunt.  T.  Steury Feb.   12,1892 

*KiiiKLAND,  Jaked  P Dec.    10,1877 

*Lane.  J.IIoMKR May     3,1880 

"Le  Conte,  John Apr.   29.1891 

♦Li:  CoNTK,  John  L Nov.   15,1883 

Li:a.  M  ATI  hew  C Mar.  15, 1897 

Leidy,  Joseph Apr.   30, 1891 

*l.i:s(2UEin:ux,  Leo Oct.    25, 1889 

LoNijSTiiETH,  MiERS  F Dcc.   27, 1891 

♦LooMLs,  Elias Aug.  16,1889 

L<)VEi:iN(i,  Joseph Jan.    18, 1892 

Lyman,  Theodore Sept.  10^1897 


*■  Biographical  notices  have  been  preaentQd  oi  \i\io«»  (Vft«\^\ia»\«i^\i^  ^\y  ^^x^-^^^^*-- 
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Date  of  death. 

*Mahan,D.H .• Sept.  16,1871 

•Mar8H,G.P Inly  23,1882 

Ma YKR,  Alfred  M July   13, 1897 

Meek,F.  B Dec.    21,1877 

•Meigs,  M.C Jan.      2,1892 

Morgan,  Lewis  H Dec.    14, 1881 

Newberry,  J.  S Dec.     7,1892 

♦Newton,  H.  A Aug.     1,1896 

Newton,  John Muy     1, 1895 

♦Norton,  William  A Sept.  21,1883 

"Oliver,  James  E Mar.  27, 1895 

Peters,  C.  H.  F July    18,1890 

♦POURTALES,  L.  F July    19,1880 

RoDGERS,  John May      5,1882 

RoiiERs,  Robert  E Sept.    7, 1884 

Rogers,  Wm.  A Mar.     1,1898 

♦Rogers,  William  B May    30,1882 

•*  RuTiiERFURD,  LEWIS  M May    30, 1892 

♦Saxton,  Joseph Oct.    26,1873 

♦Silliman,  Benj.,  Sr Nov.   24,1864 

SiLLiMAN,  Benj.,  Jr Jan.    14, 1885 

♦Smith,  J.  Lawrence Oct.    12, 1883 

♦Stimpson,  William May    26,1873 

♦  Strong,  Theodore Fob.     1, 1869 

♦  SuLLiVANT,  W.  8 Apr.    30,1873 

♦Torrey,  John Mar.  10,1873 

♦ToTTEN,  J.  G Apr.    22,1864 

♦  Trowbridge,  William  P Aug.   12, 1892 

Trumbull,  James  H Aug.     5, 1897 

♦  Tuckerman,  Edward Mar.    15, 1886 

Walker,  Francis  A Jan.     5,1897 

♦  Warren,  G.K Aug.     8,1882 

♦Watson,  James  C Nov.  23,1880 

♦  Watson,  Sereno Mar.     9, 1892 

♦  WiNLocK,  Joseph June  11, 1875 

Woodward,  J.  J.,  U.S.  A Aug.   17,1884 

Woktiien,  A.  H May      6, 1888 

Wym an,  ,I  effries Sept.    4, 1874 


FOREIGN  ASSOCIATES. 

AuwERS,  Arthur Berlin. 

Baeyek,  Adolph  (RirrER  von) Munich. 

Berthelot,  M.  P.  E Paris. 

Bektrand,  J.  L.  F Paris. 

BuNSEN,  Robert  W Heidelherff. 

Gecjenbatr,  Karl Jleidelherg. 

(Jill,  David ' Cape  Town. 

Hooker,  Sir  J.  D Kviv. 

Kelvin  (Lord) (Hasgow, 

Klein,  Felix Gbttingcn, 

KOlliker,  Albert  von WUrzhnrg. 

Lacaze-Dutiiiers,  Henri  de Parii*, 

* Biogrnphic&l  notices  have  beeu  prettcnted  of  those  dettiguated  by  au  asterisk. 
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Lie,  Sophias Leipzig. 

Lister  (Lord) London, 

MoissAN,  Henri Paris. 

PoiNCAR^,  H?:nri Paris. 

Rayleigh  (Lord) .•. London. 

Rammelsberg,  K.  F Berlin. 

RiciiTHOFEN,  F.  VON Berlin. 

Stokes,  Sir  George  G Cambridge. 

Strasburger,  Edouard Bonn. 

Struve,  Otto  von Pulkowa. 

SuESS,  Enoif ard Vienna. 

ViRCHOW,  RuDOLPU  VDN Berlin. 

ZiTTEL,  Karl  Alfred  (Ritter  von) Munich 

DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 

Karl  Ernst  von  Baer. 

Henry  Milne-Edwards. 

Michael  Faraday. 

L.  Elik  dk  Beaumont. 

Sir  David  Brewster. 

G.  A.  A.  Plana. 

F.  W.  A.  Argblander. 

Frirdrich  WOhlkk. 

J.  B.  Dumas. 

J.  B.  J.  D.  B0US8INGAULT. 

M.  E.  Chevreul. 

Michel  Chasles. 

Sir  George  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

C.  H.  C.  Burmkister. 

Arthur  Cayley. 

T.  H.  Huxley. 

Hugo  Gyld6n. 

F.  F.  Tissekani). 

Julius  von  Sachs. 

Sir  Roderick  I.  Murchison. 


Victor  Regnault. 
H.  W.  Dove. 
C.  A.  F.  Peters. 
Justus  von  Liebig. 
Alexander  Braun. 
Joachim  Barrande. 
Adolphb  WCbtz. 
Theodore  von  Oppolzer. 
G.  R.  Kirchoff. 
Rudolph  Clausius. 
Jambs  P.  Joule. 
Carlos  Iba^ez. 
Jean  Servais  Stas. 
Alphonsb  de  Candolle. 
A.  W.  Hofmann. 
Baron  H.  von  Helmholtz. 
K.  F.  \V.  Ludwig. 
Louis  Pasteur. 
August  Kekul^. 
Emil  Du  Bois  Reymond. 
J.  J.  Sylvester. 
Karl  Weierstrass. 
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WASHINGTON: 

OOVKRNHENT  PRINTmO  OFFICK. 

1900. 


National  Academy  of  Sciences, 

Washington,  D.  C,  January  1, 1900, 
Sib  :  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3, 1863, 1  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

WOLCOTT  OlBBS, 

President  of  the  Nationai  Academy  of  Sciences. 

The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  Mouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  Loais  Agassiz,  Massachu- 
setts; J.  n.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  O.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  G.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Oaswell, 
Ehode  Island;  William  Ghauvenet,  Missouri;  J.  H.  G.  Goffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Gonnecticut;  Gharles  H.  Davis,  United 
States  Navy,  Massachn setts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  GiUiss, 
United  States  Navy,  District  of  Golumbia ;  A.  A.  Gould,  Massachusetts ; 
B.A.Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Gonnecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeGonte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Gonnecticut; 
Benjamin  Pierce,  Massachusetts;  John  Eodgers,  United  States  Navy, 
Indiana;  Fairman  Bogers,  Pennsylvania;  B.E.Eogers,  Pennsylvania; 
W.  B.  Eogers,  Massachusetts;  L.  M.  Butherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Gonnecticut;  Benjamin  Silliman, 
junior,  Gonnecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Gonnecticut;  Joseph  Win- 
lock,  United'  States  Nautical  Almanac,  Kentucky;  Jeffiries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Seo.  2.  And  he  it  further  ena^ted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and  the 
said  corporation  hereby  constituted  shall  have  x>ower  to  make  its  own 
organization,  including  its  constitution,  by-laws,  and  rules  and  regula- 
tions; to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members^  the  division 


6  ACT  OP  INCORPORATION. 

into  classes,  and  all  other  matters  needftd  or  usual  in  such  institution, 
and  to  report  the  same  to  Congress. 

Sisc.  3.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reiM>rt8  to  be 
paid  fi*om  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3, 18ft3. 

AM  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States. of  America  in  Congress  assembled^  That  the  act  to  incori>orate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  tlic  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14, 1870. 

Bbpabtment  of  State,  June  lOj  1882. 
True  copies. 

Sbvellon  a.  Bbown, 

Chief  Clerk. 


AN  ACT  to  anthorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
fonds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations,  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations,  and  according  to  the  will  of  the 
donors. 

Approved,  June  20, 1S84. 

Dbpabtment  op  Statb,  June  M^  1884. 
A  true  copy. 

SBVBUiON  A.  BBOWK, 

Ohitf  Clerk. 
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SESSIONS  OP  THE  NATIONAL  ACADEMY. 

During  the  year  1899  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington,  April  18  to  20, 
inclusive.  The  second  was  a  scientific  session  held  at  New  York, 
November  14  to  16.  The  third,  a  special  session,  held  at  New  York, 
November  15,  for  the  transaction  of  business. 

ANNUAL  MEETING. 

[Held  at  Washington  April  18  to  20, 1899.] 

The  session  was  held  at  Columbian  University,  the  President,  Mr. 

Wolcott  Gibbs,  presiding. 
The  following-named  members  were  present  during  the  session: 
Abbe,  Agassiz,  Barker,  Billings,  Boss,  Bowditch,  Brewer,  Brush, 

Brooks,  Dall,  Dana,  Emmons,  Gibbs  W.,  Gill,  Hague,  Hall,  Hyatt, 

Langley,  Minot,  Morse,  Newcomb,  Powell,  Putnam,  Remsen,  Schott, 

VerrUl  Walcott,  Welch,  White. 

BEPOBTS. 

The  President  reported  that  no  business  from  Congress  or  from  the 
Departments  had  required  the  attention  of  the  Academy  since  the  pub- 
liciition  of  his  last  annual  report  to  Congress. 

The  home  secretary  reported  as  follows: 

During  the  year  ending  January  1, 1899,  the  President's  report  for 
the  year  1898  and  the  second  and  third  Memoirs  of  Vol.  VIH  have 
been  printed  and  distributed  to  members  of  the  Academy,  foreign 
associates,  and  correspondents.  A  number  of  packages  containing 
publications  of  scientific  bodies  were  received  and  stored,  unopened, 
in  the  Smithsonian  building.  The  Academy  is  indebted  to  the  Smith- 
sonian Institution  for  distributing  its  publications  and  storing  its 
library. 
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The  treasurer  presented  his  report  for  the  year  as  follows: 

Washington,  D.  C,  April  18^  1899. 
The  President  of  the  Natixmal  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  18,  1899: 


Income. 

General 
fund. 

Bache 
fund. 

Watson 
fimd. 

Draper 
fund. 

J.  Law- 
rence 

Smith 
fund. 

Woloott 
Gibbs 
fund. 

B.  A. 
Gould 
fund. 

Balance  brought  forward: 
Cash 

1867.05 
a500.00 

18.26 
405.00 

12,867.96 
M,  000. 00 

2,172.16 

t2,416.68 
a500.00 

1,205.30 

11,660.15 

1071.22 
cl,496.57 

363.89 

Invested 

Received  interest  during  the 
year 

430.25 

tBl&OO 

Received  members'  tax 

Received    invested     income 
returned 

d 503. 71 

Deficit 

S3. 28 

Total  to  be  accounted  for. 

1,290.31 

6,040.11 

4,715.64 

2,090.40 

2,831.68 

3.28 

91&00 

Disbursed  during  the  year 

Balance: 

Cash 

175.39 

614.92 
a500.00 

2,832.61 

2,707.50 
61,000.00 

492.45 

3,723.19 
a500.00 

79.48 
2,010.92 

1,016.04 

319.07 
cl,496.57 

8.28 

24.  S9 
890.61 

Invc^vted - ^-- 

Total  accoimted  for 

1,290.81 

6,040.11 

4,715.64 

2.090.40 

2,881.68 

3.28 

915.00 

Cash  balance  available, 

less  obligations 

Uninvested •. 

614.92 

955.50 

3,723.19 
406.29 

2,010.92 

319.07 

90  61 

c  Sisters  of  the  Visitation  loan,  4  per  cent. 
d  Eamshaw  loan,  6  per  cent 


a  District  of  Columbia  3.65  per  cent  bonds. 
6  Doe  Passos  loan,  5  per  cent 

The  treasurer's  bond  was  renewed. 
Respectfully, 

Chas.  D.  Walcott,  Treasurer. 

The  treasurer's  report  was  referred  to  an  auditing  committee,  con- 
sisting of  Messrs.  Abbe,  Gill,  and  Hague,  who,  after  due  examination, 
reported  as  follows: 

The  committee  appointed  to  examine  the  report  of  the  treasurer 
respectfully  report  that  they  have  performed  this  duty,  and  they 
hereby  certify  that  the  statements  of  expenditures,  receipts,  and  bal- 
ances correspond  to  the  vouchers  and  accounts  of  the  treasurer,  and 

are  found  correct. 

Cleveland  Abbe,  Chairman. 

Arnold  Hague. 

Theodore  N.  Gill. 
Washington,  April  18. 
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The  committee  appointed  to  examine  the  securities  and  papers  found 
in  the  box  of  the  National  Academy  of  Sciences,  safe  deposit  company, 
reported  that  they  had  examined  the  securities  and  papers,  as  described, 
and  found  them  to  correspond  with  the  lists. 

Cleveland  Abbe,  Chairma/n. 

Abnold  Hague. 

Theodobb  N.  Gill. 

ELECTIONS. 

Messrs.  Billings,  Bowditch,  Brush,  Hague,  Langley,  and  Newcomb 
were  elected  members  of  the  council. 

Messrs.  Charles  E.  Beecher,  Edmund  B.Wilson,  George  C.  Comstock, 
Theodore  W.  Richards,  and  Edgar  F.  Smith  were  elected  members  of 
the  Academy. 

During  the  year  1899  the  Academy  lost  by  death  Mr.  Othniel  Charles 
Marsh,  an  ex-president  of  the  Academy,  who  died  at  New  Haven  March 
18,  and  Mr.  Elliott  Coues,  who  died  December  25.  Sophus  Lie,  for- 
eign associate,  died  February  18;  Robert  W.  Bunsen,  August  16;  and 
Carl  Friederich  Rammelsberg,  December  28. 

THE  FOLLOWING  AMENDMENT  TO  THE  OONSTTTUTION   WAS  ADOPTED: 

Sec.  5.  The  Academy  is  to  be  divided  into  six  standing  committees. 
In  this  classification  a  member  who  is  eminent  in  more  than  one  subjeet 
may  be  assigned  to  a  corresponding  niunber  of  conmiittees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  astronomy. 

2.  Physics  and  engineering. 

3.  Chemistry. 

4.  Geology  and  Paleontology. 
6.  Biology. 

6.  Anthropology. 
In  nominating  for  membership  in  the  Academy  a  statement  must  be 
made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted  through  the  secretary 
to  all  the  members  of  the  committee  or  committees  representing  the 
subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent, and  in  order  that  his  name  may  be  brought  before  the  Academy  for 
election,  he  must  receive  the  votes  of  a  majority  of  the  members  of  the 
committee  or  conunittees  to  which  his  name  has  been  referred. 

BEPOBTS  FROM  TBU8T  FUNDS. 

The  President,  on  behalf  of  the  board  of  directors  of  the  Bache  funo, 
reported  that  during  the  year  ending  January  1,  1899,  the  following 
appropriations  had  been  made: 
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1899. 

Mar.  7.  To  Dr.  John  S.  Billings,  for  investigation  of  physiological  effects  of  alco- 
hol on  the  human  body $250 

Nov.  8.  To  Prof.  Henry  A.  Bowland,  for  investigation  of  the  solar  spectrum, 
especially  the  completion  of  table  of  wave  lengths  and  the  determina- 
tion of  the  elements  whose  presence  in  the  sun  causes  them 700 

Nov.  9.  To  Prof.  A.  S.  Packard,  in  continuation  of  his  investigation  on  the 
larval  histories  of  the  Bombycine  moths,  and  for  colored  drawings 
of  the  same 100 

Dr.  Billings  applied  to  the  board  of  directors  of  the  Bache  fund  for 
permission  to  use  the  sum  of  $250,  being  part  of  unused  funds  in  his 
hands  from  a  previous  appropriation.  The  new  appropriation  was  for 
an  investigation  on  the  effects  of  alcohol  on  metabolism  in  the  human 
body,  and  was  a  contribution  to  the  investigation  being  made  by  Pro- 
fessor Atwater  under  the  direction  of  the  subcommittee  of  the  Com- 
mittee of  Fifty  on  the  Physiological  and  Pathological  Effects  of  Alco- 
hol. Permission  was  granted  by  the  board  of  directors,  and  on  April 
8  Dr.  Billings  returned  to  the  treasurer  the  sum  of  $46.97  as  unex- 
pended. He  also  notified  the  treasurer  that  Dr.  S.  Weir  Mitchell  and 
himself  would  not  use  the  appropriation  of  $1,000  made  to  them  by  the 
board  in  May,  1896,  for  the  purpose  of  bacteriological  research. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  report  that  the 
following  appropriations  have  been  made  by  them: 

To  Prof.  C.  L.  Doolittle  the  sum  of  $500,  for  a  definitive  reduction  of 
the  latitude  observations  made  at  the  Sayre  Observatory,  South  Beth- 
lehem, Pa.,  from  1889  to  1895. 

To  Henry  M.  Parkhurst  the  simi  of  $300,  for  photometric  stellar 
observations. 

Mr.  Newcomb,  on  behalf  of  the  trustees  of  the  Watson  fund,  moved 
that  the  fifth  Watson  medal  be  awarded  to  David  Gill,  Her  Majesty's 
astronomer  at  the  Cape  of  Good  Hope,  for  his  work  in  perfecting  the 
application  of  the  heliometer  to  astronomical  measurements,  which  has 
resulted  in  an  important  advance  in  astronomy  of  precision,  especially 
in  the  determination  of  parallaxes  of  the  sun  and  stars  and  of  the 
position  of  the  planets. 

The  recommendation  was  approved  by  the  Academy. 

Mr.  Barker  made  the  following  recommendation  on  behalf  of  the 
Committee  on  the  Henry  Draper  fund. 

The  Committee  on  the  Henry  Draper  fund  hereby  reconunend  the 
award  of  the  Henry  Draper  medal  to  Prof.  James  E.  Keeler,  Director 
of  the  Lick  Observatory,  for  his  researches  in  spectroscopic  astronomy. 

George  F.  Barker,  Chairman. 

The  recommendation  was  approved  by  a  unanimous  vote. 
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The  following  report  upon  the  progress  of  spectrum  work,  under 
the  direction  of  Mr.  Henry  A.  Rowland,  by  Mr.  L.  E.  Jewell,  was 
presented  by  Mr.  Rowland: 

REPORT  UPON  THE  PROGRESS  OF  SPECTRUM  WORK  SINCE  THE  PUBLI- 
CATION OF  THE  PRELIMINARY  TABLE  OF  WAVE  LENGTHS,  BY  L.  E. 
JEi^KTiXi. 

The  published  table  has  been  carefully  gone  over  and  compared 
with  the  original,  and  a  tMe  of  corrections  published,  including  the 
revision  for  identification  of  solar  with  metallic  lines  as  far  as  they  were 
completed  at  the  time. 

The  work  of  identification  has  been  revised  for  all  except  a  few  of 
the  less  important  elements  over  the  whole  extent  of  "Rowland's  Map," 
and  carefully  compared  with  the  published  table  with  identifications 
by  Rowland  upon  two  sets  of  maps. 

Comparisons  have  also  been  made  with  the  old  set  of  plates  from 
wave  length  3,700  upward  as  far  as  the  plates  go. 

New  plates  have  been  taken  of  the  more  important  elements,  extend- 
ing to  wave  length  6,100  or  6,200.  These  plates  are  much  superior  to 
the  old  ones  in  all  respects  except  fineness  of  grain,  but  in  some  6ases  are 
not  quite  so  good  as  are  many  old  plates,  because  of  the  increased  street 
traffic  near  the  laboratory  and  consequent  vibration  of  the  apparatus. 

The  new  plates  have  all  been  carefully  gone  over  and  the  lines  due 
to  impurities  and  ghosts  carefully  marked;  also,  data  have  been  secured 
for  eliminating  the  error  of  wave  length  due  to  motion  in  the  line  of 
sight  of  the  earth  and  its  rotation,  upon  all  of  the  new  plates. 

The  redetermination  of  coincidences  has  been  completed  for  iron  up 
to  wave  length  62  and  for  all  other  important  elements,  except  on  some 
two  or  three  plates  in  the  green  and  blue  spectra  of  these  elements. 
Some  work  of  identification  has  been  done  visually  in  the  spectroscope, 
but  comparatively  little  as  yet. 

The  number  of  new  identifications  made  are  about  as  many  as  were 
given  in  the  original  table;  besides  many  errors  have  been  detected 
(though  these  are  for  the  most  part  of  unimportant  lines). 

Most  of  the  new  identifications  have  been  small  and  in  many  cases 
exceedingly  faint  solar  lines.  This  has  rendered  the  work  exceedingly 
difficult  and  tedious,  many  of  these  solar  lines  not  being  visible  upon 
the  plates  containing  metallic  spectra.  As  the  fine-grained  map  plates 
of  Rowland  are  upon  a  somewhat  different  scale,  this  difference  has 
made  much  of  the  work  difficult  and  laborious. 

Quite  a  number  of  fine  lines  in  the  spectrum  of  titanium  and  chro- 
mium have  been  found  to  coincide  with  very  faint  lines  in  the  solar 
spectrum,  which  were  too  faint  to  measure  with  accuracy,  and,  although 
nearly  all  were  indicated  in  the  original  notes,  they  were  not  incorpo- 
rated in  the  published  table.  These  lines  have  been  measured  and 
included  in  the  revised  table. 
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A  number  of  lines  due  to  ruthenium  have  been  found  to  be  present 
in  the  ultra-violet  solar  spectrum.  Many  of  the  plates  of  yttrium, 
scandium,  and  other  rare  elements  have  been  measured  and  some 
process  made  toward  the  identification  of  their  lines. 

A  redetermination  has  been  carefully  made  of  Rowland's  estimate 
of  the  number  of  lines  of  each  element  present  in  the  solar  spectrum 
and  their  relative  importance  in  the  solar  atmosphere. 

There  remains  yet  to  be  done  a  reexamination  of  plates  of  most  ele- 
ments from  3,000  to  3,700,  and  some  of  the  plates  in  the  blue  and  ^reen. 

Some  more  plates  will  yet  have  to  be  taken  where  the  old  ones  are 
defective  or  where  none  were  taken. 

It  is  believed  that  this  work  can  be  finished  some  time  next  spring. 
The  nature  of  the  work  renders  it  impossible  to  give  beforehand  any 
exact  date. 

UST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

Ophiura  Brevispina.    W.  K.  Brooks  and  Caswell  Grave. 

The  Shadow  of  a  Planet.    A.  Hall. 

On  the  Tanner  Deep  Sea  Tow  Net.    A.  Agassiz. 

On  the  Acalephs  of  the  East  Coast  of  the  United  States.  A.  Agassiz 
and  A.  G.  Mayer. 

On  the  Limestones  of  Fiji.  E.  C.  Andrews;  communicated  by  A. 
Agassiz. 

On  the  Bololo  of  Fiji  and  Samoa.  W.  McM.  Woodworth;  commu- 
nicated by  A.  Agassiz. 

On  the  Diamond  and  Gold  Mines  of  South  Africa.     A.  Agassiz. 

The  Resulting  DijOferences  Between  the  Astronomic  an<f  flteodetic 
Latitudes  and  Longitudes  in  the  Triangulation  Along  the  Thirty-ninth 
Parallel.    H.  S.  Pritchett;  introduced  by  C.  D.  Walcott. 

Progress  in  Surveying  and  Protection  of  the  United  States  Forest 
Reserves.     C.  D.  Walcott. 

The  Work  of  the  Division  of  Forestry,  Department  of  Agriculture. 
Giflford  Pinchot;  introduced  by  C.  D.  Walcott. 

On  the  Development  by  Selection  of  Supernumerary  Mammas  in 
Sheep.    A.  Graham  Bell. 

On  Kit^s  with  Radial  Wings.     A.  Graham  Bell. 

Remarks  on  the  Work  of  the  Nautical  Almanac  OflSce  during  the 
Years  1877-98  in  the  Field  of  Theoretical  Astronomy.     S.  Newcomb. 

Exhibition  of  Specimens  of  NcmtUus  pompUivs.  W.  KL  Brooks 
and  L.  E.  Griffin. 

SCIENTIFIC  SESSION. 

[Held  in  New  York  November  14  and  15, 1899.] 

A  scientific  session  for  the  reading  of  papers  only  having  been  called 

by  the  Comicil,  the  Academy  met  at  Columbia  University,  New  York, 

the  President,  Mr.  Wolcott  Gibbs,  presiding: 

The  /oiJowing-named  members  v^ox^  i^Tc^Aivt  during  the  session: 

Abbe^  Barker,  Bell,  Beecher,  BViamga,  Bo^diV^V,  ^w?^^^  ^tx^Sdu, 
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Chandler,  C.  F.,  Comstock,  C.  B.,  Dana,  Emmons,  Gibbs,  W.,  Hague, 
Hastings,  Holden,  Mayo-Smith,  Michelson,  Newcomb,  Peirce,  Put- 
nam, Richards,  Rood,  Verrill,  Walcott,  Wilson,  Wood,  Woodward, 
Wright. 
The  following  papers  were  read: 

TUESDAY. 

Variations  in  Normal  Color  Vision.    Ogden  N.  Rood. 

The  Time  of  Perception  as  a  Measure  of  Difference  in  Intensity.  (By 
invitation)  J.  McKeen  Cattell. 

Relations  of  Time  and  Space  in  Vision.  (By  invitation)  J.  McEeeA 
Cattell. 

The  Electro-chemical  Equivalents  of  Copper  and  Silver.  Theodore 
William  Richards. 

Recent  Results  of  the  Henry  Draper  Memorial.  Edward  C.  Pick- 
ering.    Read  by  George  F.  Barker. 

The  Statical  Properties  of  the  Atmosphere.    R.  S.  Woodward. 

The  Hydrogen  Vacua  of  Dewar.     George  F.  Barker. 

A  Direct  Proof  of  the  Effect  on  the  Eulerian  Cycle  of  an  Inequality 
in  the  Equatorial  Moments  of  Inertia  of  the  J^arth.    R.  S.  Woodward. 

VTEDNESDAY. 

The  Map-coloring  Problem.     Charles  S.  Peirce. 

Memoir  of  W.  A.  Rogers  as  a  Physicist.     E.  W.  Morley. 

Report  of  the  Delegates  to  the  Wiesbaden  Congress  to  consider  the 
establishment  of  an  International  Scientific  Association.  Henry  P. 
Bowditch. 

BUSINESS  MBBTINQ. 

A  business  meeting  of  the  Academy,  called  by  the  Council  to  con- 
sider the  report  of  the  President  to  Congress  and  such  other  business 
as  might  be  presented,  was  held  November  15,  the  President  presiding. 

The  recommendations  of  the  Council  that  the  President  be  author- 
ized to  include  in  his  annual  report  to  Congress  the  proceedings  of  the 
present  meeting  as  well  as  those  of  the  meeting  at  Washington  in 
April,  1899,  and  also  any  matters  relating  to  Government  business 
which  may  be  submitted  to  the  Academy  prior  to  the  presentation  of 
his  report,  was  approved.  The  President  read  an  outline  of  his  report 
to  Congress  for  the  year  ending  January  1, 1900. 

The  President  presented  to  the  Academy  papers  relating  to  an 
international  congress  held  at  Wiesbaden  in  October  last,  and  asked 
the  approval  of  the  Academy  of  his  course  in  appointing  delegates 
to  attend  the  preliminary  meeting.  He  stated  that  the  cordial  assent 
of  the  Council  had  been  obtained  before  replies  were  niade^  c<^^ddv 
tionally  approving  the  project. 
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The  delegates  appointed  to  attend  the  Wiesbaden  conference  on 
iM^half  of  the  National  Academy  of  Sciences  were  Messrs.  J.  S.  Bil- 
linp<,  H.  P.  Bowditch,  Simon  Newcomb,  Ira  Bemsen,  Alexander 
(}rahiun  lk>ll.  Of  these,  only  Messrs.  Bowditch,  Newcomb,  and 
Uomson  were  able  to  attend  the  meeting  at  Wiesbaden.  After  the 
reading  of  the  papers  the  following  resolutions  were  offered: 

I.  -ff««w>/fvt/.  That  the  Academy  approves  the  action  of  the  President 
in  the  appointment  of  delegates  to  the  Congress  at  Wiesbaden  in 
aiH'onlaniHt  with  the  invitation  of  the  Koyal  Society  of  London  and  the 
Uoval  Prussian  Academv  of  Sciences  of  Berlin. 

^.  AVkt^/ivvA  That  the  President  be  authorized  to  approve,  in  the 
name  of  the  Academy*  the  plan  of  organization  of  the  International 
Assiviation  of  Ai^ademies  adopted  by  the  Congress  at  Wiesbaden  and 
to  signify  the  Hix*eptaniN?  of  membership  therein  by  the  Academy. 

H.  Ikf\siJ^y\/^  That  the  lY^ident  of  the  Academy  be  authorized  to 
apiHnnt*  fnnn  time  to  time^  the  delegates  to  the  International  Associa- 
tion of  Ai^ademiec^ 

4.  Kt'<k^i\%fs  That  the  International  Association  of  Academies  be 
rtH)ut>sted  to  further  define  the  powers  and  duties  of  a  special  inter- 
national i\^uuitteo  by  the  adoption  of  the  followii^  paragrai^: 


S^K'h  inu>m«tK'avi^l  conmutnyx!:  $luUI  iiuksist  ol  delogilcg  appointed  by  the  otmstit- 
^Ka)!  »\>ii\)tMnut^  with  91^^  iv^^tvtKv  to  tb«tr  qualifioatioii  to  deal  with  the  qnestioDS 

TtH"  t^i^l  uH'^'iiiv:  K>l  ;mch  a  A>mnunif^  «hall  be  called  by  the  IVeridcnt  of  the  Intav 
iMtKM^Al  A;ft^x*Mtk\i\  vvr  by  th^^  IV^Wni  vsf  the  Coandl,  and  at  this  meelii^each  oom- 
milUf^  9h»U  *vK^>t  TuW  ^"c  itsfi  v^vq  ^nxkianceL 

Kuch  inhMtvitsxvviU  A>cl\:l^^;^fv  :$hall  niAki^  a  ivfioit..  enbodjimr  en^  reoommenda- 
Ikxiv^ «» ii  )\v^v  ihiui  *vi\  v«^il^  to  the  rtwtd«cii  o<  die  laseDiatkiiMBlObiinca,  who  shall 
traivMuit  ih^  ^nwiw  K^  th^  ^^>eM«:rwt^t  aafek.WcuM. 

ttw'  )>v^Wtti  v\$^  tSe^  v\K:r\'^;i  $^;A^t,  bovy^Tvr.  baTcie  po««r,  if  be  see  fit»  before  trans- 
uv.uu>$  ;Kvh  TV|\vrt»  to  :h<  vvnjC:naieoi  Ainfti^esdMi^  «>«ibBit  the  enne  to  theCboncil, 
Aisl  ;>,^  Nvlx  ^hsC:  Haw  xvwr  ro  i«^  Nick  the  vqpon  to  the  *«mmiH»M>  for  farChi^ 

ItuNfij^^  rx\!i\>)uiiv>t^  >ifvro  unanxtDOtt^Jy  *k«|wd. 


^«  tN'  Ko>  V.  ^\*tvo  ^M'  ^y%;wer:;>r  hai  Aximn  to  tthe  actioK  in  reelect  to 
?^A^-i.x*s  v%v\K>«^i.V|^  vV,>.?K  ^-e*  tije  cvvcvnexMi  of  M^«al  c«MBlriei»  and  under- 
v»V  ^-^  >N;  \>vx  v^u^  >N.^«  A  xtjx^««acx  v  vfec?MHiN  T^  <ixy tlenu  of  the  society 
Si^  V\\  «^^  I V  N^N-<  i\k;  :^  %v*c^V:  Nf  \vni  ji^nuxfi^^MK  a>  ite  IttteNirti  ol  seieDce 

V  ^^M^V  V  Ktto>^^>  ^  V<^!WMailKs^  ^Bh^HK^^ttS^' 
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representatives  of  all  leading  scientific  academies  may  be  held  for  the  purpose  of  dis- 
cussing scientific  matters  calling  for  international  cooperation,  and  by  this  means 
preparing  the  way  for  international  action.  The  Council  of  the  Royal  Society  regards 
this  question  as  one  of  great  importance,  and  I  am  to  request  you  to  bring  it  before 
your  Academy,  and  to  ask  whether  that  body  would  be  prepared  to  join  such  an 
organization  if  established,  and  to  cooperate  in  arranging  the  details  for  inaugurat- 
ing it  upon  a  practical  working  basis. 

I  have  the  honor  to  be,  very  faithfully,  yours,  Lister, 

President  Royal  Society , 
The  President  of  the  National  Academy  of  Sciences, 

Washington^  D,  C,  U,  S.  A, 


The  Royal  Society,  Burlinoton  House, 

Londouy  W,,  May  Slj  1899. 

Sir:  On  the  17th  November  of  last  year  the  president  of  the  Royal  Society  ad- 
dressed a  letter  to  the  Academic  des  Sciences,  of  Paris,  the  Reale  Accademia  dei  Lincei, 
of  Rome,  and  the  Acad^mie  Imperiale  des  Sciences,  of  St  Petersburg,  in  reference  to 
a  proposal  that  the  leading  academies  should  meet  at  intervals  to  discuss  matters 
which  might  demand  international  cooperation;  and  a  similar  letter  was  subse- 
quently addressed  to  the  National  Academy  of  Sciences,  of  Washington. 

The  letter  was  written  in  consequence  of  what  had  taken  place  at  a  meeting  of 
German  academies  at  Grottingen  in  June  of  that  year,  at  which  representatives  of  the 
Royal  Society  were  present ;  and  we  have  communicated  to  a  meeting  of  the  same 
academies  which  has  just  been  held  at  Munich  the  favorable  replies  which  we  have 
received  from  each  of  the  academies  whom  we  had  addressed. 

We  now  have  the  pleasure  to  inform  you  that  the  invitation  to  a  meeting  at  Wies- 
baden on  October  9  and  10,  which  this  letter  accompanies,  is  a  step  toward  carrying 
out  the  proposal  in  question,  and  we  sincerely  hope  that  your  Academy  will  be  able 
to  take  part  in  the  meetmg,  which  is  intended  to  be  a  preliminary  one  for  the  pur- 
pose of  discussing  the  mode  in  which  such  an  association  of  academies  can  be  best 
organized. 

We  are,  sir,  your  obedient  servants^ 

M.   FOfiTTER, 

Arthur  W.  Rucker, 
Secretaries  Royal  Society, 
The  President  of  the  National  Academy  of  Sciences, 

Washington^  D,  C,  U,  S,  A. 


[Tiaxislatioii.] 

Royal  Academy  of  Scibnces, 

Berlin^  June,  1899, 

The  Royal  Prussian  Academy  of  Sciences  in  Berlin  is  commissioned  by  the  German 
academies  assembled  in  Munich  on  the  23d  of  May  of  the  present  year,  and  also  by  an 
agreement  with  the  Royal  Society  (of  London) ,  whose  rules  of  procedure  are  here 
added,  to  invite  the  National  Academy  at  Washington,  for  the  purpose  of  tounding 
an  international  association  of  learned  societies  to  meet  at  Wiesbaden  on  the  9th  and 
10th  of  October  of  the  present  year  for  a  constructive  conference. 

This  invitation  is  extended  at  the  same  time  to  the  royal  societies  of  science  in 
Gottingen  and  Leipzig;  the  Royal  Academy  of  Sciences  in  Munich;  the  Academy  of 
Sciences  in  Paris;  the  Imperial  Academy  of  Sciences  in  St  Petersburg;  tha  Bft»S»fc 
Accademia  dei  Lincei  in  Rome;  the  Nadonai  kcaAsoi^  ol  ^^asswiRA  Vsi^^^^Ksas^^N 
and  the  Imperial  Academy  of  Sdences  in  Vieimau 
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The  object  of  the  association  is  to  support  scientific  nndertakings  which  have  been 
begun  or  recommended  either  by  the  assemblage  of  the  united  scientific  bodies,  or 
by  a  group  of  them,  or  by  a  single  one  of  them,  and  to  render  mutually  intelligible 
arrangements  to  facilitate  scientific  intercourse.  The  decision  aa  to  partidpatioii 
shall  be  left  to  each  single  body,  as  well  as  the  ways  and  means  for  each  particiilar 
case. 

It  will  be  the  problem  of  the  Wiesbaden  conference  to  consult  about  the  oi^gani»- 
tion  and  business  arrangement  of  this  association  and  to  decide  upon  the  admiasion 
of  other  learned  societies.  A  more  precise  programme  will  shortly  be  laid  before  the 
academies  invited.  It  must  be  stated  in  advance  that  it  is  decided  that  for  the  Wies- 
baden conference  every  academy  may  send  at  its  pleasure  a  number  of  delegates  to 
be  decided  by  its  own  judgment,  but  the  selections  must  be  made  according  to  acad- 
emies. The  language  to  be  used  in  the  proceedings  is  arbitrary.  The  protocols  will 
be  in  German,  English,  or  French. 

It  is  proposed  at  this  formative  conference  at  Wiesbaden  to  allow  the  first  working 
conference  to  follow  in  the  year  1900,  and  that  at  Paris. 

After  the  reception  of  the  decisions  and  proposals  in  view,  we  beg  for  a  definite 
statement  as  to  the  sending  to  the  Wiesbaden  conference,  with  the  names  of  the  dele- 
gates to  be  communicated  to  our  bureau  as  above. 

The  Secretary,  Dixlb. 


[Tianslatlon.] 

Royal  Acadbmt  op  Scikncxb, 

Berlin^  June  IS^  1S99. 
The  Royal  Prussian  Academy  of  Sdenoee  in  Berlin  has  the  honor,  in  continuaticm 
of  its  letter  of  invitation  of  the  1st  of  the  present  month,  to  a  conference  in  Wiesbaden 
on  the  9th  and  10th  of  Ck;tober  of  the  present  year  in  behalf  of  the  formation  of  an 
international  association  of  learned  societies,  to  ask  your  attention  respectfully  to  a 
plan  preliminarily  formulated  by  the  Academies  of  Berlin,  Gottingen,  Leipng, 
Munich,  and  Vienna  for  its  establishment.  Our  academy  will  in  the  shortest  possible 
time  send  further  suggestions  on  the  details  of  the  organization  and  condact  of  busi- 
ness, which  shall  serve  as  introductions  to  the  discussion  at  the  Wiesbaden  conference. 
But  we  beg  you  kindly  to  inform  us  at  once  whether  the  National  Academy  at 
Washington  is  disposed  in  principle  to  take  part  in  the  conference  by  sending  r^ue- 
sentativo^,  and  as  soon  as  possible  to  give  us  their  names  and  addresses. 

The  Secretary,  Dixlb. 

[Translation.] 

ROTAL  ACAOKMY  OF  ScnEMOBB, 

Berlin,  July  t4y  1S99. 

7b  th^  National  Academy  of  Sciences  at  WdshingUm: 

Tho  lioyal  Academy  of  Sciences,  which  hopes  to  greet  the  delegates  of  your 
acHdomy  on  the  9th  and  10th  of  October  at  the  conference  at  Wiesbaden,  sends  with 
tliin  H  pn>iK>sal  for  the  organization  and  conduct  of  business  which  may  serve  as  a 
foundation  for  business.  More  precise  information  as  to  place  and  time  of  meeting 
will  Ih^  n)inniunicated  later  to  the  delegates.  For  this  purpose  the  acad^ny  asks  for 
tho  nainon  and  addresses  of  the  delegates,  which  you  will  please  to  send  until,  at 
lutiwt^  tho  end  of  September,  to  the  bureau  of  the  Royal  Academy  of  Sdenoes,  Ber- 
lin N.  W.,  Univereitatsstraase. 

IntH)nchiHion,the  academy  has  the  honor  to  inform  yon  that,  on  its  part,  it  has 
apiH)intiHl  M  doU>gate  its  members,  Messrs.  Auwers,  Virchow,and  Dids. 
Thi»  Sivretary, 

Ths Naiional  AcADiMY  OF  S>c\«xa», 

WcrthingUm,  D.  CX,  T.  S.  A. 


REPOBT   OF  THE  NATIONAL   ACADEMY   OP  SCIENCES.  17 

Plan  for  the  Foundation  of  an  International  Association  of  Learned  Societibb. 

1.  The  formation  of  an  international  association  of  tlie  larger  learned  societies  of 
the  world  is  regarded  as  expedient  and  as  likely  to  prove  of  service  to  the  advance- 
ment of  science. 

2.  The  object  of  this  association  is  to  support  scientific  enterprises  undertaken  or 
recommended  by  the  united  societies  in  common,  or  by  a  group  of  the  same,  or  by 
any  individual  society,  and,  further,  to  make  arrangements  for  facilitating  interna- 
tional scientific  intercourse.  Each  society  shall,  as  regards  any  particular  undertak- 
ing, reserve  to  itself  the  right  of  deciding  whether  it  will  participate  or  not 

3.  At  the  confei^nce  to  be  held  at  Wiesbaden  the  oiganization  of  the  association 
and  its  business  details  will  be  more  fully  discussed,  deciding  at  the  same  time 
whether  periodical  meetings,  say  every  three  or  five  years,  shall  be  held,  or  whether 
such  meetings  shall  take  place  at  irr^^ar  intervals  as  occasion  requires. 

4.  The  resolutions  of  the  Wiesbaden  Conference  will  be  submitted  to  the  individual 
societies  for  their  approval  and  sanction.  The  societies  will  then,  by  the  end  of  the 
year  1899,  definitely  inform  some  central  authority  appointed  by  the  conference 
whether  they  intend  or  not  to  join. 

5.  Each  society  is  free  to  withdraw  from  the  association  at  any  time. 

6.  The  Royal  Academy  of  Sciences  (Berlin) ,  in  conjunction  with  the  Royal  Society 
(London) ,  has  invited  the  following  bodies  (here  arranged  in  alphabetical  order)  to 
attend  the  Wiesbaden  Conference: 

1.  Konigliche  Gesellschaft  der  Wissenschaften  at  Gottingen. 

2.  Konigliche  Gesellschaft  der  Wissenschaften  at  Leipzig. 

3.  Konigliche  Akademie  der  Wissenschaften  at  Munich. 

4.  Academic  des  Sciences  at  Paris. 

5.  Academic  Imp^riale  des  Sciences  at  St.  Petersbuig. 

6.  Reale  Accademia  dei  Lincei  at  Rome. 

7.  Kaiserliche  Akademie  der  Wissenschaften  at  Vienna. 

8.  National  Academy  at  Washington. 

7.  The  question  of  the  eventual  admission  of  other  societies  will  be  discussed  at 
the  Wiesbaden  meeting. 

8.  Each  body  will  exercise  its  own  judgment  concerning  the  number  of  representa- 
tives to  be  sent  to  Wiesbaden.  At  the  voting  the  representatives  of  each  society  will 
have  but  a  joint  vote. 

9.  The  language  to  be  used  at  the  conference  will  be  optional.  The  minutes  will 
be  drawn  up  in  English,  French,  and  German. 

10.  The  Royal  Society  proposes  that  the  first  official  meeting  of  the  association  be 
held  in  the  year  1900  in  Paris. 

All  communications  referring  to  the  Wiesbaden  Conference  are  to  be  directed  to 
the  ''Bureau  der  Koniglichen  Akademie  der  Wissenschaften,"  Berlin  N.  W.,  Univer- 
sitatsstrasse  8. 


Conference  at  Wiesbaden. 

October  9,  10,  1899, 
list  of  delegates. 

1.  Konigliche  Preussische  Akademie  der  Wissenschaften,  Berlin,  Anwera,  Virchow, 
Diels. 

2.  Konigliche  Gesellschaft  der  Wissenschaften,  Gottingen,  Ehlers,  Leo. 

3.  Konigliche  Sachsische  Gesellschaft  der  Wissenschaften,   Leipzig,   Windisch, 
Wislicenus. 

4.  Royal  Society,  London,  Sir  M.  Foeter,  iluckAT>  kiTXistosti%^^#2MQs^Kt* 

S.  Doc.  in 2 
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5.  Konigliche  Bayerische  Akademie  der  Wifisenschaften,  Munchen,  yon  Sttd, 
Bechmann,  Dyck,  von  Sicherer. 

6.  Acad^mie  des  Sciences,  Paris,  Darboux,  Moissan. 

7.  Kaiserliche  Akademie  der  Wissenschaften,  St  Petersburg,  Famintzine,  Sale- 
mann. 

8.  National  Academy  of  Sciences,  Washington,  Newcomb,  Billings,  Remsen,  Bow- 
ditch,  Bell. 

9.  Kaiserliche  Akademie  der  Wissenschaften,  Wien,  von  Hartel,  Mossafia,  von 
Lang,  Lieben.    Substitutes:  Gromperz,  Toldt 

Messrs.  Bell  and  Billings  were  unable  to  attend  the  meeting. 


Plan  for  the  Oboakization  of  an  International  Scientific  Association  Aix)fted 

AT  THE  Wiesbaden  Conference. 

1.  The  members  of  the  national  academies  mentioned  in  the  ''Plan  for  the  founda- 
tion of  an  international  association  of  learned  societies"  (Berlin,  June,  1899) ,  together 
with  those  of  such  other  academies  as  may  be  chosen  by  a  majority  vote  of  the  flcade- 
mies  represented  at  the  preliminary  conference  in  Wiesbaden  in  Octobeifv  1899,  shall 
constitute  an  international  scientific  association. 

2.  The  first  meeting  of  the  association  shall  be  held  in  Pnris,  in  1900,  and  its  sub- 
sequent meetings  shall  be  held  at  such  times  and  places  as  may  be  then  or  thereafter 
determmed. 

3.  By  a  two-thirds  vote  of  the  aasociation,  each  academy  voting  as  a  unit,  repre- 
sentative academies  of  other  nations  may  be  admitted  to  membership  in  the  associa- 
tion. 

4.  The  ol^ects  of  the  association  are: 

(a)  To  promote  and  make  preliminary  preparations  for  work  requiring  international 
cooperation  for  its  prosecution. 

(b)  To  faciUtate  intercourse,  both  professional  and  social,  between  scientific  men  of 
all  countries. 

5.  The  governing  body  of  the  association  shall  be  an  international  council  compoeed 
of  one  representative  from  each  constituent  academy. 

6.  The  council  shall  hold  its  first  meeting  at  such  time  and  place  as  may  be 
determined  at  the  meeting  of  the  association  in  1900  and  shall  make  rules  for  its  own 
organization  and  guidance,  including  the  transaction  of  business  by  correspondence. 

7.  For  the  purpose  of  considering  and  framing  recommendations  concerning  scien- 
tific inquiries  calling  for  international  cooperation,  special  international  committees 
shall,  upon  recommendation  of  one  or  more  constituent  academies,  be  instituted 
either  at  a  general  meeting  of  the  association  or,  when  necessary  during  the  intervals 
between  such  meetings,  by  the  international  council. 

8.  Such  international  committees  shall  consist  of  delegates  appointed  by  the 
constituent  academies  with  special  reference  to  their  qualification  to  deal  with  the 
questions  under  consideration. 

9.  The  first  meeting  of  such  a  committee  shall  be  called  by  the  president  of  the 
international  association,  or  by  the  president  of  the  council,  and  at  this  meeting  each 
committee  shall  adopt  rules  for  its  own  guidance. 

10.  Each  international  committee  shall  make  a  report,  embodying  such  recommen- 
dations as  it  may  think  advisable,  to  the  president  of  the  international  council,  who 
shall  transmit  the  same  to  the  constituent  academies. 

11.  The  president  of  the  council  shall,  however,  have  power,  if  he  see  fit,  before 
transmitting  such  reports  to  the  constituent  academies,  to  submit  the  same  to  the 
council,  and  this  body  shall  have  power  to  refer  back  the  report  to  the  committee  for 
farther  consideration. 

12.  For  the  transactioii  of  busineBB  the  pTefivdc^nt  oV  \!ti«  cowxics^  ^«2\\^  «xithoriaed 
employ  a  secretary,  whose  compensation,  aa  ^e\\  «a  ot>[iet  x^^ftRMax^  Q^^«s\RaaH^ 
be  provided  for  by  contributions  txom  t\i^  cons^dXwKnX.  ^ca^^m^ft. 
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APPENDIX   A. 


coNSTrrunoN  and  rules  of  the  national  academy  of 

SCIENCBS. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of  March, 
A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act,  approved 
Jaly  14, 1870,  the  ^National  Academy  of  Sciences  adopts  the  following 
amended  constitution  and  rules: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.    Members  must  be  citizens  of  the  United  States. 

Seo.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions  of 
the  Academy,  wish  to  resign  the  duties  of  active  membership,  may,  at 
their  own  request,  be  transferred  to  the  roll  of  honorary  members  by  a 
vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings,  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OP  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.    A  vacancy  in  the  office  of  treasurer  or  home  Secretsax^  ^cfiw'^> 
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however,  be  filled  by  appointment  of  the  president  of  the  Academy 
nntil  the  next  stated  session  of  the  Academy. 

Seo.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year^ 
shall  constitute  a  council  for  the  transaction  of  snch  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Seo.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for  ^  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects,  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments, 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  hom^  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Seo.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be  the 
custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Seo.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  minority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Sec.  3.  Scientific  pieetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 

Seo.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Articlk  IV.— of  elections  AND  RESIGNATIONS. 

Seo.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  be  divided  into  six  standing  committees. 
In  this  classification,  a  member  who  is  eminent  in  more  than  one  sub- 
ject may  be  assigned  to  a  corresponding  number  of  committees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  Astronomy. 

2.  Physics  and  Engineering. 

3.  Chemistry. 

4.  Geology  and  Paleontology. 
6.  Biology. 

6.  Anthropology. 

In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted,  through  the  secretary, 
to  all  the  members  of  the  committee  or  committees  representing  the 
subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and,  in  order  that  his  name  may  be  brought  before  the  Academy 


24    REPORT  OF  THE  NATIONAL  ACADEHT  OF  8CIEN0E& 

for  election,  he  mnst  receive  the  votes  of  a  majority  of  the  membera  of 
the  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the  highest 
number  of  votes  in  this  preference  ballot  the  members  present  may 
proceed  to  elect  new  members  in  the  following  manner:  At  each  ballot 
each  member  present  may  vote  for  not  exceeding  three  persons,  and 
the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  namber  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  most  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shaJl 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  miyority 
vote  of  the  members  present. 

.Sbo.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  session  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally 
notified  him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of 
members. 

Sbo.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members  to  be  appointed  for  that  purpose  by  the  President  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  iq^pear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  tiie 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  President  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  fonr  snoces- 
sive  years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  reconunendation  that  the  per- 
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son  thns  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  firom  the  roll. 

Articlk  v.— of  scientific  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec  1.  Oommnnications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  anthor  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  sports. 

Sec  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govem- 
meut  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  neoessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

ABncui  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  corpo- 
rate name  of  the  Academy,  in  stocks  of  the  TTnited  States,  or,  wiH^the 
approval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on  real 
estate.  The  treasurer  shall  have  authority,  with  the  approval  of  the 
council,  to  sell  and  transfer  any  United  States  bonds  held  by  him  in 
the  corporate  name  of  the  Academy. 
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Seo.  2.  No  contract  shall  be  binding  nx>on  the  Academy  which  has 
not  been  first  approved  by  the  coundL 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  tho  counciL 

ARncLK  VIL— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such  a 
change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon 
to  the  Academy  at  the  same  session.  Its  report  shall  be  considered 
by  the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two-thirds 
of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX   B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plarality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  l>e  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

Y.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Boll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Beports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 
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7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

YI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

YII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

YIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  fix>m  the  date 
of  their  presentation  to  the  Academy,  and  the  order  of  their  presenta- 
tion shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  con- 
venient, those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  betore  the  Academy  and 
intended  for  publication  shall  be  referred  at  the  meeting  at  which  they 
are  read  to  a  committee  of  members  competent  to  judge  whether  the 
paper  is  worthy  of  publication.  Such  committee  shall  report  to  the 
Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  printing  of  the  Academy  shall  be  under  the  charge  of  the 
committee  of  publication,  to  consist  of  the  home  secretary  and  four 
other  members  to  be  named  by  the  president,  with  the  advice  and  con- 
sent of  the  council. 

XIII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIY.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XY.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XYI.  A  stamp  qprresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  resi>onsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 
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XVll.  The  treasnrer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the  inves- 
tigation for  reimbursement  to  the  Academy. 

XYIII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XIX.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original  works 
of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each  member 
of  the  Academy. 

XX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them  up 
in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back  of 
which  is  written  the  name  of  the  sender,  and  which  is  addressed  to  the 
home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XXI.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXII.  Any  rule  of  the  Academy  may  be  amended,  su8i>ended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  President  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 
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OBGANIZATION  OF  THE  ACADEMY,  1900. 

Expiration  of  term. 

GiBBS,  WoLOOTT,  President April,  1901. 

Hall,  Asaph,  Viofi-Premdeni April,  1903. 

Agasbiz,  a.,  Fbreign  Secretary April,  1901. 

Remsen,  Ira,  Home  Secretary April,  1903. 

Walcott,  Charles  D.,  Treamrer April,  1904. 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1900. 

Billings,  J.  S.  Hague,  A. 

BowDiTCH,  H.  P.  Langley,  8.  P. 

Brus&,  G.  J.  Newcomb,  S. 

COMMITTEES  OF  THE  ACADEMY. 
On  nominations  of  new  members. 

2.  Physics  and  Engineering — Continued. 


1.  Mathematics  and  Astronomy. 

Abbe,  C. 
Boss,  L. 

Cdandler,  S.  C. 
CoMsrrocK,  G.  C. 
Davidson,  G. 
Elkin,  W.  L. 
Hall,  A. 
Hill,  G.  W. 
Holden,  E.  S. 
Newcomb,  S. 
Peirce,  C.  8. 
Pickering,  E.  C. 
Woodward,  R.  S. 
Young,  C.  A. 

2.  Physics  and  Engineering. 

Abbe,  C. 
Abbot,  H.  L. 
Barker,  G.  F. 
Barus,  C. 
Bell,  A.  G. 

COMSTOCK,  C.  B. 
GiBBS,  J.  W. 

Hastings,  C.  S. 
Langley,  S.  P. 
Mbndenhall,  T.  C 

MiCHELSON,  A.  A. 

Mitchell,  H. 
morley,  e.  w. 
Morton,  H. 


Pickering,  E.  C. 
Rogers,  F. 
Rood,  0.  N. 
Rowland,  H.  A. 
schott,  c.  a. 
Sellers,  W. 
Trowbridge,  J. 
Wright,  A.  W. 

3.  Chemistry. 

Barker,  G.  F. 
Brush,  G.  J. 
Chandler,  C.  F, 
Chittenden,  R,  H. 
Crafts,  J.  M. 
Dana,  E.  S. 

GiBBS,  W. 

GoocH,  F.  a. 
Hilgard,  E.  W. 
Hill,  H.  B. 
Jackson,  C.  L. 
Johnson,  S.  W. 
Michael,  A. 

MoRLEY,  E.  W. 

Remsen,  I. 
Richards,  T.  W. 
Smith,  E.  F. 

4.  Geology  and  Paleontology. 

Beecher,  C.  E. 
Dall,  W.  H. 


^?^ 
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4.  Geology  and  Paleontology — Cont'd. 
DUTTON,  C.  E. 
Emmons,  S.  F. 

GiLBEBT,  G.  K. 

Hague,  A. 
Kino,  C. 
Lb  Contb,  J. 
Leslib,  J.  P. 
pumpblly,  r. 
Walcott,  C.  D. 
White,  .0.  A. 
6.  Biology. 
Agassiz,  a. 
Allen,  J.  A. 
bowditch,  h.  p. 
Bebwee,  W.  H. 
Bbooks,  W.  K. 
Chittbndbn,  R.  H. 
Dall,  W.  H. 
Fablow,  W.  G. 
Gill,  T.  N. 
goodale,  g.  l. 
Hyatt,  A. 
MiNOT,  C.  S. 


5.  Biology — Continued. 

MOESE,  E.  S. 

Packaed,  a.  8. 
Putnam,  F.  W. 
Sabgent,  C.  8. 

SCUDDEB,  8.  H. 

Smith,  8. 1. 
Vebbill,  a.  E. 
Walcott,  0.  D. 
Welch,  W.  H. 
White,  C.  A. 
Whitman,  C.  0. 

WiLBON,  E.  B. 

Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  8. 
Mayo-Smith,  R. 

MiNOT,  C.  8. 
Mitchell,  8.  W. 
MoBSE,  E.  8. 
Powell,  J.  W. 
Putnam,  F.  W. 
Welch,  W.  H. 


On  WeightSf  Measures,  and  Coinage. 

Mendenhall,  T.  C.  Newcomb,  S. 

MiCHELBON,  A.  A.  Peibcb,  C  S. 

Young,  C.  A. 


Hall,  A. 
Agassiz,  A. 


On  the  Election  of  Foreign  Associates. 

Mitchell,  S.  W. 
Newcomb,  S. 

On  Publications  of  the  Academy.   . 
Gill,  T.  N. 

TRUST  FUNDS. 
Board  of  Direction  of  ike  Bache  Fund. 


Gibbs,  Wolcott. 


Chandlbb,  8.  O. 


ScUDDEB,  8.  H. 

Board  of  Trustees  of  the  Watson  Fund. 

Newoomb,  8.,  Chairman.  ELall,  A. 

Boss,  L. 

The  Henry  Draper  Fund. 

Barkeb,  G.  F.,  Chairman. 
Newcomb,  8. 

Young,  C.  A. 

The  J.  Laxorence  Smith  Fund. 


Tbowbbidox,  J. 
Wright,  A.  W, 


Bbubh,  G.  J.,  Chairman. 
Hall,  A. 


Remsen,  Iba. 


Johnson,  S.  W. 
pumpelly,  r. 
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The  Beiijamiyi  Apthorp  Gould  Fund, 

Hall,  Asaph.  Chandler,  S.  C. 

Boss,  Lewis. 

The  Barnard  MedcJ. 

Billings,  J.  S.,  Chairman.  Rowland,  II.  A. 

BowDiTCH,  H.  P.  Rood,  O.  N. 

Chandler,  S.  C.  Jackson,  C.  L. 

Newcomb,  S. 

The  Wolcott  Gihbs  Fund. 

Jackson,  C.  L.  Remsen,  Ira. 

Drown,  T.  M. 

MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES, 

JANXJABY  1,  1900. 

Date  of 
election. 

Abbe,  Cleveland J017  lift.  NW.jWa8hin0an,  D.  C.  1879 

Abbot,  Henry  L. ,  U.  S.  A Anny  Building,  Kew  York  City.  1872 

Agassiz,  Alexander Cambridge,  Mass.  1866 

Allen,  J .  Asaph American  yfuseum.  New  York  City.  1876 

Barkek,  (teorge  F .AWP  io/vw/  st.,  Philadelphia,  Pa.  1876 

Barus,  Cari Providence,  R.  I.  1892 

Beecher,  Charles  E New  ITaren,  Conn.  1899 

Bell,  A.  Graham l.Ul  <hnnectu'ut  ave.,  Washington,  I),  C.  1883 

Billings,  John  S.,  U.  S.  A SJ  E.  Thirty-first  st..  New  York.  1883 

Boss,  Lewis Albany,  N.  Y.  1889 

BowDiTCH,  Henry  P ! Jamaica  Plain,  Mass.  1887 

Brewer,  William  H    4IS  Oranye  St.,  New  Haven,  Conn.  1880 

Bkooks,  W.  K Johns  Hopkins  L'niversity,  Baltimore,  Md.  1884 

Brush,  George  J 14  Trumbull  st.,  New  Haven,  Conn.  1868 

Chandler,  Charles  F AVm»  York  City.  1874 

Chandler,  Seth  C 16  Craigie  M.,  Cambridge,  Mass.  1888 

Chittenden,  Rcssell  H New  Hainan,  Conn.  1890 

(>)MSTt)CK,  Cyrus  B.,  U.  S.  A Army  Building,  New  York  City.  1884 

CoMSTiX'K,  Georcje  C Woshburu  Observatory,  Madison,  Wis.  1899 

Crafts,  James  M .•>.9  Marlboro^  st.,  Boston,  Mass.  1872 

Dall,  William  H Washington,  I).  C.  1897 

Dana,  Edward  8 New  Haveii,  Conn.  1884 

Davidson,  CrEoRciE ^2^^1  Washingtun  st.,  San  Francisco,  Cat.  1874 

DiTTON,  Clarence  E.,  U.  S.  A Ordnance  Office,  War  Ikp't,  Washington,  D.  C.  1884 

Elkin,  William  L New  Haven,  Conn.  1895 

Emmons,  Samuel  F Washington,  1).  C.  1892 

Farlow,  AV.  (t Cambridge,  Mass.  1879 

(tibbs,  Josiah  Willard Neiv  Haven,  Conn.  1879 

GiBBs,  W^oLCOTT Neivport,  A*.  /.    

Gilbert,  Grove  K Washington,  J).  C.  1883 

Gill,  Theodore  N Washington,  D.  C.  1873 

GoocH,  Frank  A New  Haven,  Conn.  1897 

Goodale,  Geor(;e  1j Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 

Hall,  Asaph IS  Kirkland  Place,  Cambridge,  Mass.  1875 

Hastings,  Charles  S New  Haven,  Conn.  1889 
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Date  of 
election. 

HiLOARD,  EiTGENE  AV BrrkeUy,  Cai.  1872 

Hill,  George  W West  Xtfacky  iV.  1".  1874 

Hill,  Henry  B Cambridge^  Mass.  1883 

HoLDEx,  Edward  S 4  E.  4Sd  si..  New  York  CSty.  1885 

Hyatt,  Alphecs Sfjc,  of  Nat.  HiMoryy  Boston,  Mass,  1875 

Jackson,  Charles  L 6*  Boylston  Hall,  Cambridge,  Mass,  1883 

Johnson,  Samuel  W 54  Trumbidl  st. ,  New  Ilaven,  Conn,  1866 

Kino,  Clarence Century  Association,  New  York  City.  1876 

Langley,  Samuel  P Washington,  D.  C.  1876 

Le  Conte,  Joseph : Berkeley,  Cal.  1875 

Lesley,  J.  Peter 711  Walmit  st. ,  Philadelphiay  Pa,     

Mayo-Smith,  Richmond 305  W.  77th  st. ,  Neu^  York  City,  1890 

Mendenhall,  Thomas  C Worcester,  Mass.  1887 

^IiCHAKL,  Arthur Tufls  College^  Mass.  1889 

MiciiELSoN,  Albert  A Chicago,  III.  1888 

MiNOT,  Charles  S BoatoUy  Mas:*.  1897 

Mitchell,  Henry Nanttwket,  Mass.  1885 

Mitchell,  S.  Weir 15J4  Walnid  st.,  Philadelphia,  Pa.  1865 

MoRLEY,  ED\VARn  W iddlfcrt  College,  Cleveland,  Ohio.  1897 

Morse,  Edward  S P.  O.Box  'JG8,  Salem,  Mass.  1876 

Morton,  Henry Hol)oken,  N.  J.  1874 

Newcomb,  Simon,  l^  S.  N /6V^  P  si.  NW. ,  Washington,  D.  C.  1869 

Packard,  A.  S Providence,  P.  I.  1872 

Peirce,  Charles  S Milford,  Pa,  1876 

Pick erinc;,  Edward  C Cambridge,  Mass.  1873 

Powell,  John  W Washington,  D.  C.  1880 

Pumpelly,  Ra ph ael (iibhs  are. ,  Newport,  R.  I.  1872 

Putnam,  Frederick  W Cambridge,  Mant.  1885 

Remsen,  Ika fohns  Ilophmi  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Cambridge,  Mass.  1899 

RooER>*,  Fairman Abroad.     

Rood,  Ogden  N New  York  City.  1865 

Rowland,  Henry  A Johns  Hopkins  I'ninrsiiy,  Baltimore,  Md.  1881 

S arcjent,  Ch a hlks  S Jamaica  Plain,  Mass.  1895 

Schott,  C11AKLK8  A JIJ  First  st.  SK,  Washington,  D.  C.  1872 

Scudder,  Samuel  H (Mmbridge,  Mass.  1877 

Sellers,  William IGOO  Hainilion  st.,  Philadelphia,  Pa.  1873 

Smith,  Edgar  F Philadelphia,  Pa.  1899 

Smith,  Sidney  I Am-  JIaven,  Conn.  1884 

TROWBRiDCiE,  John Catnbridge,  Mass.  1878 

Verrill,  a.  K New  Haven,  (^onn.  1872 

Walcott,  Charles  I) Washington,  D.  C.  1896 

Welch,  William  H 93.')  »S7.  Pmd  si.,  Baltimore,  Md.  1895 

White,  Charles  A Washington,  D.  C.  1889 

Whitman,  Charlp-s  O Cnivfrsiiy  of  Chicago,  Chicago,  III.  1895 

Wilson,  Edmind  B Cohnnhin  Uuiversitti,  New  York  City.  1899 

Wood,  Horatio  C 19J5  Chestnut  st.,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S 183  Claremont  are. ,  Mantclair,  N.  J.  1896 

Wright,  Arthur  W New  Haven,  Corm,  1881 

Young,  Chables  A PrincetonyN.  J,  1872 
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DECEASED  MEMBERS. 

Date  of  death. 

*AoA8Siz,  Louis Dec.  14,  1873 

^Alexander,  J.  H Mar.   2,  1867 

^Alexander,  Stephen June  25, 1883 

♦  Bache,  Alexander  Dallas Feb.  14, 1867 

♦  Baird,  Spencer  F Aug.  19,1887 

Barnard,  F.  A.  P Apr.  27,1889 

Barnard,J.G May  14,1882 

Bartlett,  W.  H.  C Feb.  11,1893 

♦  Brown-Sequard,  Charles  E Apr.    2, 1894 

♦Casey,  Thomas  L.,  U.S.A Mar.  25,1896 

♦  Caswell,  Alexis Jan.     8, 1887 

♦  Chauvenet,  William , .  Dec.   13, 1870 

♦Clarke,  Henry  James July     1, 1873 

*CoFFiN,  James  H Jan.     6, 1873 

♦Coffin,  J.  H.C Jan.     8,1890 

♦Cook, George  H Sept.  22,1889 

♦  Cooke,  JosiAH  P Sept.    3,1894 

♦Cope,Edward  D Apr.  12,1897 

CouES,  Elliott Dec.  25, 1899 

Dalton,J.C Feb.    2,1889 

Dana,  James  D Apr.  14, 1896 

♦  Davis,  Charles  H Feb.  18,1877 

♦  Draper,  Henry Nov.  20,1882 

♦DrapeRjJohn  W Jan.     4,1882 

♦Eads,Jame8  B Mar.    8,1887 

♦  Engelman,  George '. Feb.    4, 1884 

♦  Ferrel,  William Sept.  18, 1891 

♦Frazer,  John  Fries Oct.   12,1872 

♦Gabb,Wiluam  M May  30,1878 

Genth,F.A Feb.    2,1893 

♦  Gilliss,  James  Melville Feb.    9, 1865 

♦Goode,  G.Brown Sept.   6,1896 

♦  Gould,  Augustus  A Sept.  15, 1866 

(4ould,  Benjamin  A Nov.  27, 1896 

♦Gray,  Asa Jan.  30,1888 

♦  GuYOT,  Arnold Feb.    8, 1884 

♦  Hadley,  James Aug.    1, 1864 

♦Haldeman,  S.  S Sept  20, 1880 

Hall,  James Aug.    8, 1898 

♦Hayden,  F.  V - Dec  22,1887 

♦Henry,  Joseph May  13,1878 

♦  HiLGARD,  Julius  E May    8, 1891 

♦  Hitchcock,  Edward Feb.  27, 1864 

♦  HoLBROOK,  J.  E Sept.   8,1871 

♦Hubbard,  J.  S Aug.  16,1863 

♦Humphries,  A.  A Nov.  28, 1883 

Hunt,  T.  Sterry Feb.  12,1892 

♦  KiRKLAND,  Jarei)  P Dec.  10, 1877 

♦  Lane,  J.  Homer May    3, 1880 

♦  Le  Conte,  John Apr.  29, 1891 

♦  Biographical  notices  have  been  preeented  of  those  designated  by  an  asterisk. 


86  REPORT   OF   THE   NATIONAL   ACADEMY   OF   SCIENCES. 

Date  of  death. 

♦LeConte,  John  L Nov.  15,1883 

Lea,  Matthew  C Mar.  15, 1897 

Leidy,  Joseph Apr.  30, 1891 

♦  Lemquereux,  Leo Oct.   25, 1889 

LoNGSTRETH,  MiERs  F Dcc.  27, 1891 

♦  I./x)Mi8,  Elias Aug.  16, 1889 

LovERiXG,  Joseph Jan.  18, 1892 

Lyman,  Theoixjre Sept,  10, 1897 

♦  Mahan,  D.  H Sept  16, 1871 

♦  Marsh,  G.  P July  23, 1882 

Marsh,  O.C Mar.  18,1899 

Mayer,  Alfred  M July  13, 1897 

*Meek,F.B Dec.  21,1877 

♦Meigs,  M.  C Jan.     2, 1892 

♦Morgan,  Lewis  H Dec.  14, 1881 

Newberry,  J.  S Dec.     7, 1892 

♦  Newton,  H.  A Aug.    1, 1896 

Newton,  John May     1, 1895 

♦  Norton,  W  i  lli a  m  A Sept.  21 , 1 883 

♦  Oliver,  James  E Mar.  27, 1895 

Peters,  C.  H.  F July  1 8, 1890 

♦  PouRTALES,  L.  F July  19, 1880 

RoiHiKRs,  John May    5, 1882 

Rogers,  Robert  E Sept.    7, 1884 

♦Rogers,  Wm.  A  Mar.    1,1898 

♦  Rogers,  William  B May  30, 1882 

♦  RiTiiERFORi),  Lewis M May  30, 1892 

♦  Sa  xtox,  Joseph Oct.    26, 1873 

♦  Si  llim  an,  Bknj.  ,  Sr Nov.  24, 18^4 

SiLLiMAN,  Ben.i.,  Jr Jan.   14, 1885 

♦  Smith,  J.  La  wrenc  k Oct.    J2, 1883 

♦  Stimpson,  William May  26, 1873 

♦  Strong,  Theodork Feb.     1, 1869 

*Slllivant,W.S Apr.  30,1873 

* Torkev,  John Mar.  10, 1873 

♦ToTTEN,  J.  (i Apr.  22, 1864 

♦  TROWBRILKiK,  WiLLI A M  P Aug.  12,  1892 

TRrMBi'LL,  Jamus  H Aug.    5, 1897 

♦  TrcKERMAN,  Edward Mar.  15, 1886 

Walker,  Francis  A Jan.     5, 1897 

♦  Warren,  (i.K Aug.    8, 1882 

♦  Watson,  James  C Nov.  23, 1880 

♦  Watson,  Skreno Mar.    9, 1892 

♦  WiNi/K'K,  Joseph June  1 1, 1875 

♦Woodward,  J.  J.,  U.  S.  A Aug.  17, 1884 

♦WoRTHEN,  A.  H May    6,1888 

♦  Wyman,  Jeffries Sept.   4, 1874 

FOREIGN  ASSOCIATES. 

Auwers,  Arthur Berlin, 

Baeyer,  Aik>lph  (Ritter  von) Munich, 

Berthelot,  M.  p.  E Paris, 


« 


Biogruphical  notices  have  been  presented  of  those  designated  by  an  asteriak. 
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Bertrand,  J.  L.  F Paris. 

Gegexbaur,  Karl Heidelberg, 

G ILL,  David Cape  Towti. 

Hooker,  Sir  J.  D Kew. 

K ELVix  (Lord) Glasgow. 

Klein,  Felix Gottingen. 

KOlliker,  Albert  von ]Mirzhurg. 

Lacaze-Duthiers,  Henri  de Paris. 

Lister  (Lord) London. 

M01S8AN,  Henri Paris. 

PoincarA,  Henri ParU. 

Rayleigh  (Lord) London. 

RiCHTHOFEN,  F.  VON Berlin. 

Stokes,  Sir  George  G Cambridge. 

Strasburger,  Edouaro Bonn. 

Struve,  Otto  von Karlsruhe. 

Suess,  Edouard Menna. 

ViRCHOw,  Rudolph  von Berlin. 

Zittel,  Karl  Alfred  (Ritter  von) Munich. 

DECEASED  FOREIGN  ASSOCLVTRS. 


Sir  Wm.  Rowan  Hamilton. 
Karl  Ernst  von  Baer. 
Henry  Milne-Edwards. 
Michael  Faraday. 
L.  Elie  de  Beaumont. 
Sir  David  Brewster. 
G.  A.  A.  Plana. 
F.  W.  A.  Argelander. 
Friedrich  \V(5hler. 
J.  B.  Dumas. 

J.  B.  J.  D.  BOUSSINGAULT. 

M.  E.  Chevreul. 

Michel  Chasles. 

Sir  George  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

C.  H.  C.  Burmeisteb. 

Arthur  Cayley. 

T.  H.  Huxley. 

Hugo  Gylden. 

F.  F.  Tisserand. 

Ji'Lius  VON  Sachs. 

Sir  Roderick  I.  Mubchisoii. 

Victor  Regnault. 

H.  W.  Dove. 


C.  A.  F.  Peters. 
Justus  von  Liebig. 
Alexander  Braun. 
Joachim  Barrande. 

AdOLPHE  WtJRTZ. 

Theodore  von  Oppolzer. 

G.  R.  Kirchoff. 

Rudolph  Clausiuh. 

Ja»(es  p.  Joule. 

Carlos  iBAi^Ez. 

Jean  Servais  St  as. 

Alphonse  de  Canix)lle. 

A.  W.  Hofmann. 

Baron  H.  von  Helmholtz. 

K.  F.  W.  Ludwig. 

Louis  Pasteur. 

August  Kekul^:. 

Emil  Du  Bois  Reymond. 

J.  J.  Sylvester. 

Karl  Weierstrass. 

Ruix)LPH  Leuckart. 

C.  F.  Rammelsberg. 

SoPHUs  Lie, 

Robert  W.  Bunsen. 
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LETTEB  FBOM  THE  VIOE-FBESIDEKT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES,  STTBMITTINa  A  BEPOBT  OF  THE  OPEBATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOB  THE  PAST  YEAR, 
1900. 


National  Academy  of  Sciences, 
Washington^  D.  C. ,  Janvxiry  S^  1901, 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

Asaph  Hall, 
Yice- President  of  the  Natioiuil  Academy  of  Scievcv.^, 

The  President  of  the  Senate. 
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6  ACT   OF   INCOBPORATION. 

repnilatioDs;  to  fill  all  vacancies  created  by  death,  resignation,  or  other- 
wise; to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  ft  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  lie 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academ}-  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Represerdati/Des  of  the  Un  itid 
States  of  America' in  Congress  assembled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty -three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  of  State,  June  10^  1882. 
True  copies. 

Sevellon  a.  Bbown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  tmat 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted,  hy  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assemhled^  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  tequests  and 
donations  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations  and  according  to  the  will  of  the 
donors. 

Approved,  June  20,  1884. 

Department  of  State,  June  ^J^^  188^^ 
A  true  copy. 

Sevelix)n  a.  Brown, 

Chief  Clerk. 
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SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1900  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington  April  17  to  19, 
inclusive.  The  second  was  a  scientific  session  held  at  Providence 
November  13  and  14.  The  third,  a  special  session  held  at  Providence 
November  14  for  the  transaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  in  the  Columbian  University,  the  President, 
Mr.  Wolcott  Gibbs,  presiding. 

The  following  members  were  present  during  the  session:  Abbe, 
Agassiz,  Allen,  Barus,  Beecher,  Billings,  Boss,  Brewer,  Brooks,  Brush, 
Chandler  (S.  C),  Chittenden,  Comstock  (C.  B.),  Dall,  Dana,  Diitton, 
Elkin,  Emmons,  Farlow,  Gibbs  (W.),  Gilbert,  Gill,  Hague,  Hall,  Hill 
(G.  W.),  Langley,  Mitchell  (S.  W.),  Morse,  Powell,  Putnam,  Bemsen, 
Rowland,  Schott,  Walcott,  Welch,  White,  Wilson. 

REPORTS. 

The  President  reported  that  no  business  from  Congress  or  from  the 
Departments  had  required  the  attention  of  the  Academy  since  its 
meeting  in  April,  1899. 

THE   BARNARD  MEDAL. 

The  President  stated  that  he  had  appointed  as  committee  on  the 
Barnard  medal: 
J.  S.  Billings,  chairman.  Henry  A.  Bowland. 

H.  P.  Bowditch.  O.  N.  Rood. 

Simon  Newcomb.  Charles  L.  Jackson. 

Seth  C.  Chandler. 
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INTERNATIONAL  SCIENTIFIC  ASSOCIATION. 

The  President  said  that,  in  accordance  with  the  resolution  passed  by 

the  Academy  at  the  meeting  in  November  last,  he  had  notified  the 
Koyal  Academy  of  Sciences  in  Berlin  that  the  National  Academy 

approved  of  the  plan  of  organization  of  the  International  Association  of 
Academies,  adopted  by  the  congress  at  Wiesbaden,  and  accepted  mem- 
bership therein.  The  following  delegates  were  afterwards  appointed 
to  attend  the  meeting  of  the  International  Association  in  Paris  during 
the  summer  of  1900: 

H.  L.  Abbot. 

J.  M.  Crafts. 

A.  G.  Bell. 
The  President  said  that,  in  accordance  with  another  resolution,  passed 
by  the  Academy  in  November,  he  had  referred  the  communication  of 
the  International  Congress  of  Physicists  to  the  President  of  the  Amer- 
ican Physical  Society,  Prof.  Henry  A.  Rowland. 

REPORT  OF    HOME    SECRETARY. 

During  the  past  year  the  President's  report  for  1899  and  the  fourth 
memoir  of  Volume  VIII  have  been  printed;  160  copies  of  the  report 
have  been  distributed,  and  nearly  900  copies  of  the  memoir,  400  of 
which  were  sent  to  the  authors. 

Biographical  memoirs  of  W.  A.  Rogers  and  J.  P.  Cooke  have  also 
been  printed,  but  have  not  y^et  been  distributed.  These  biographical 
memoirs  are  stored  away  by  the  printers  until  a  sufficient  number 
accumulates  to  make  a  volume. 

A  large  number  of  packages,  containing  publications  of  learned 
societies,  etc. ,  have  been  received  and  stored  unopened  in  the  Smith- 
sonian Building,  as  in  former  years. 

REPORT  OF  THE  FOREIGN  SECRETARY. 

The  foreign  secretary  stated  that  the  fifth  Watson  medal  which  had 
been  awarded  had  been  given  to  him  with  instructions  to  hand  it  to  the 
BritiHh  Ambassador  for  transmission  to  Mr.  David  Gill,  at  the  Cape 
of  (lood  Hope. 
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REPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  17,  1900. 

The  President  of  the  National  Academy  of  Sciences.. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  17,  1900. 


Income. 


Balance  brought  forward: 

Cash 

Invested  income 

Interest 

Members'  tax 

Appropriation  returned . . . 
Emmons  and  QUI  trustees. 


Total 


Disbursed  ... 
Balance: 

Cash 

Invested. 


Total  accounted  for 


General 
fund. 


Bache 
fund. 


•614.92 

500.00 

18.26 

440.00 


1,673.18 


889.98 

733.25 
500.00 


•2,707.60 
1,000.00 
2,022.02 


46.97 


Watson 
fund. 


•3,728.19  [•2,010.92 
600.00 
940.72 


6,776.49    6,163.91 


1,186.97        976.70 


8,640.62 
1,000.00 


1,678.18  I  6,776.49 


8,094.50 
1,093.71 


6,163.91 


Draper 
fund. 


841.26 


Smith 
fund. 


•319.07 

1,496.67 

269.66 


2,362.18     2,075.29 


12.60 


2,339.58 


12,362.18 


13.16 

665.66 
1,496.67 


2,075.29 


Gould 
fund. 


•890.61 


940.00 


Emmons 
and  Gill 
tnutees. 


•316.00 


1,830.61 


681.91 


1,198.70 


1,880.61 


246.00 


112.89 


182.61 


246.00 


Outstanding  obligation,  C.  L.  Doolittle  (Gould  fund),  $200. 

Chas.  D.  Walcott,  Treasurer, 
The  report  of  the  treasurer  was  referred  to  an  auditing  committee 
consisting  of  Messrs.  Gill  and  Dall. 

The  committee  appointed  to  examine  the  securities  and  papers  found 
in  the  box  of  the  National  Academy  of  Sciences,  safe  deposit  com- 
pany, reported  that  they  had  examined  the  securities  and  papers,  as 
described,  and  found  them  to  correspond  with  these  lists. 

Theo.  N.  Gill,  Chavrman. 
yfyi.  H.  Dall. 

The  committee  appointed  to  examine  the  report  of  the  treasurer 
respectfully  report  that  they  have  performed  this  duty,  and  they 
hereby  certify  that  the  statements  of  expenditures,  receipts,  and  bal- 
ances correspond  to  the  vouchers  and  accounts  of  the  treasurer  and 
are  found  correct. 

Theo.  N.  Gill,  Chairmcm. 
Wm.  H.  Dall. 

resignation  of  the  president. 

Mr.  Wolcott  Gibbs  read  his  resignation  of  the  office  of  President  of 
the  Academy.  This  resignation  was  accepted  with  reluctance,  to  take 
effect  at  the  close  of  the  present  session.  The  election  of  a  Pi*esident 
will  be  held  at  the  next  stated  session,  at  Washington,  in  April,  1901. 
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REPORTS   FROM  TRUST  FUNDS. 

The  Bachefv/nd. 

The  President,  as  chairman  of  the  trustees  of  this  fund,  reported 
the  following  appropriations  since  the  meeting  of  the  Academ}'  in 
November,  1899: 

1900. 
Apr.    5.  To  Dr.  H.  C.  Wood,  for  an  investigation  of  the  relation  between  the 

pulmonic  and  systemic  circulation $300 

Apr.  10.  To  Lewis  Boss,  for  investigations  on  the  standard  stars 1, 000 

Apr.  11.  To  Asaph  Hall,  jr.,  for  investigations  on  the  constant  of  aberration 

and  the  variation  of  latitude 250 

The  Watson  fund, 
(No  report.) 

The  Draper  fund, 
(No  report.) 

The  Smith  fund, 
(No  report.) 

The  Gihhs  Fund, 

To  tlie  National  Academy  of  Sciences, 

Gentlemen:  I  have  the  honor  to  report  that  the  income  of  the 

Wolcott  Gibbs  fund  for  research  in  chemistry  was  awarded  to  Dr. 

Wolcott  Gibbs  for  use  in  his  investigations. 

Very  respectfully, 

C.  L.  Jackson,  Chairman. 

The  Gould  fwnd. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  desire  respect- 
fully to  report  the  following  grants  of  appropriations  from  the  income 
of  this  fund: 

To  Herman  S.  Davis,  in  aid  of  the  new  reduction  of  Piazzi's  observations $500 

To  John  A.  Parkhurst,  in  aid  of  his  investigations  of  variable  stars 30 

Respectfully  submitted. 

Lewis  Boss, 
S.  C.  Chandler, 
Asaph  Hall, 

J}i/rectors. 
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THE   BARNARD   MEDAL. 
Dr.  WOLCOTT  GiBBS, 

President  National  Academy  of  Sciences. 

Dear  Sir:  The  committee  appointed  by  you  to  select  one  or  more 
names  of  persons  who  are  best  entitled  to  receive  the  Barnard  medal 
from  Columbia  University  respectfully  report  that,  after  careful  con- 
sideration of  the  subject,  the  name  of  Prof.  Wilhelm  Conrad  ROntgen 
is  presented  as  being  that  of  the  person  who  has  within  the  five  years 
beginning  Jul)^  17,  1894,  made  the  discovery  which  is  most  worthy  of 
this  honor,  under  the  terms  of  the  will  of  President  Barnard. 

Professor  K^ntgen  announced  his  discovery  of  what  he  called  the 
X-rays,  now  commonly  known  as  RCntgen  rays,  in  December,  1895. 
These  rays  exhibit  many  peculiar  properties,  and  have  been  applied 
to  various  practical  uses,  the  most  important  of  which  thus  far  have 
been  in  surgery.  They  are  at  the  present  time  one  of  the  most  inter- 
esting and  important  subjects  of  research  in  physical  science,  and  the 
discovery  may  be  properly  termed  an  epoch-making  one. 

In  this  recommendation  the  committee  are  unanimous. 

J.  S.  Billings. 

H.  P.  BOWDITCH. 

S.  C.  Chandler. 
H.  A.  Rowland. 
O.  N.  Rood. 
C.  L.  Jackson. 
S.  Newoomb. 

LUt  of  recipients  of  medals  awarded  by  the  Academy, 

THE  DRAPER  MEDAL. 

Samuel  P.  Lanj^ley 1886 

Edward  C.  Pickering 1887 

Henry  A.  Rowland 1889 

H.C.Vogel 1892 

James  E.  Keeler 1899 

THE  WATSON  MEDAL. 

Benjamin  A.Gould 1886 

Edward  Schonf eld 1888 

Arthur  Auwere 1890 

Seth  C.  Chandler 1894 

David  Gill 1899 

THE  J.  LAWRENCE  SMITH   MEDAL. 

Hubert  A.  Newton : 1888 

THE  BARNAND  MEDAL. 

Lord  Rayleigh  and  Prof.  William  Ramsay 1895 

Wilhebn  Conrad  Rontgen 1900 
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ELECTIONS. 

Messrs.  Billings,  Bowditch,  Brush,  W.  Gibbs,  Hagae,  and  Newoomb 
were  elected  members  of  the  council. 

Messrs.  James  E.  Keeler,  Henry  F.  Osbom,  Samuel  L.  Penfield, 
and  Franz  Boas  were  elected  members  of  the  Academy. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

Secondary  Enrichment  of  Sulphides  in  Ore  Deposits.  S.  F. 
Emmons. 

On  the  Zoogeographical  Relationships  of  Africa.    Theodore  Gill. 

The  Cruise  of  the  United  States  Fish  Commission  Steamer  Alba4/ros8 
in  South  Seas,  August,  1899,  to  March,  1900.     A.  Agassiz. 

West  Indian  Madreporarian  Polyps.  J.  E.  Duerden;  introduced  by 
W.  K.  Brooks. 

Report  of  the  Watson  Trustees  on  the  award  of  the  Watson  Medal 
to  Mr.  David  Gill.     Simon  Newcomb. 

The  Anatomy  of  NoAdilAis  pompilms,  L.  E.  Oriffin;  introduced  by 
W.  K.  Brooks. 

On  the  Use  of  Electric  Motors  of  the  Shunt  Type  for  Solving 
Linear  Differential  Ekjuations  of  any  Order  with  Variable  Coefficients. 
Reginald  A.  Fessenden;  introduced  by  Cleveland  Abbe. 

On  the  Prediction  of  the  Physical  Properties  of  the  Pure  Metals. 
Reginald  A.  Fessenden;  introduced  by  Cleveland  Abbe. 

A  Partial  Explanation  of  Some  of  the  Principal  Ocean  Tides.  Bol- 
lin  A.  Harris;  introduced  by  Cleveland  Abbe. 

A  Human  Bone  from  the  Glacial  Deposit  at  Trenton,  N.  J.  F.  W. 
Putnam. 

The  Academy  then  adjourned  to  meet  in  Providence  November  13. 

SCIENTIFIC  SESSION. 

[Held  in  Providence  November  18  and  U,  1900.] 

A  scientific  session  for  the  reading  of  papers  having  been  caUed  by 
the  council,  the  Academy  met  at  Brown  University,  Providence,  the 
Vice-President,  Mr.  Asaph  Hall,  presiding. 

The  following  members  were  present  during  the  session:  Abbe, 
Barus,  Billings,  Bowditch,  Brush,  Crafts,  Farlow,  Gill,  fibgue.  Hall, 
Hyatt,  Mendenhall,  Michelson,  Minot,  Morse,  Packard,  Penfield, 
Bemsen,  Richards,  Verrill,  Walcott. 

The  following  titles  of  papers  were  presented: 

I.  Investigations  of  Light  and  Electricity  with  the  Aid  of  a 

Battery  of  Twenty  Thousand  Cells.    J.  Trowbridge, 
n.  Progressive  Evolution  of  Characters  in  the  Young  Stages  of 
Cephalopods.    Alpheus  Hyatt 
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III.  Descriptive  Method  of  Presenting  the  Phenomena  of  the  Cycle 

of  Evolution  among  Cephalopods.     Alpheus  Hyatt. 

IV.  The  Porous  Cup  Voltameter.    T.  W.  Richards. 

V.  An  Account  of  the  Study  of  Growing  Crystals  by  Instan- 
taneous Microphotography.    T.  W.  Richards. 
VI.  Stereographic  Projection  and  Some  of  its  Possibilities  from  a 

Graphical  Standpoint.     S.  L.  Penfield. 
VII.  On  the  Development  of  the  Pig.     C.  S.  Minot. 
VIII.  Normal  Plates  Illustrating  the  Development  of  the  Rabbit 
and  the  Dogfish.     C.  S.  Minot. 
IX.  Note  on  the  Energy  of  Recent  Earthquakes.    T.  C.  Menden- 

hall. 
X.  Spectrum  of  Sodium  in  a  Magnetic  Field.    A.  A.  Michelson. 
XI.  A  report  of  the  Spectrum  Work  Carried  on  with  the  Aid  of 

a  Grant  from  the  Bache  Fund.     H.  A.  Rowland. 
Xn.  On  the  Explanation  of  Inertia  and  Gravitation  by  Means  of 

Electrical  Phenomena.    H.  A.  Rowland. 
Xin.  Distribution  of  Philogeny  of  Limulus.    A.  S.  Packard. 
XIV.  Male  Preponderance  (Androrhopy)  in  Iiepidopterous  Insects. 

A.  S.  Packard. 
XV.  The  Synthesis  and  Reactions  of  Sodium  Acetate  Ester,  and 
their  Relation  to  a  New  Interpretation  of  Chemical  Meta- 
thesis.   A.  Michael. 
XVI.  On  the  Genesis  of  Matter.    A.  Michael. 
XVn.  Demonstration  of  the  Projection  of  One  Grating  by  Another. 

C.  Barus. 

XVin.  Exhibition  of  Certain  Novel  Apparatus;  A  Wave  Machine; 
An  Expansion  Lens;  A  Recording  System  of  Two  Degrees 
of  Freedom;  A  Tube  Showing  Colored  Cloudy  Condensa- 
tion.    C.  Barus. 
XIX.  On  Stability  of  Vibration  and  on  Vanishing  Resonance.     C. 

Barus. 
XX.  Hysteresis-like  Phenomena  in  Torsional  Magnetostriction  and 

Their  Relation  to  Viscosity.     C.  Barus. 
XXI.  Report  on  the  Meeting  of  the  Committee  of  the  International 

Association  of  Academies.    J.  M.  Crafts. 
XXn.  Progress  in  the  Echelon  Spectroscope.     A.  A.  Michelson. 
XXm.  Recent  Observations  of  the  Planet  Eros.     E.  C.  Pickering. 
XXIV.  Screens  free  from  Relative  Absorption.    £.  C.  Pickering. 
XXV.  Folding  and  Faulting  of  Strata  in  Cordilleran  Area.     Charles 

D.  Waioott. 
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BUSINESS  MEETING  OF  THE  ACADEMY. 

[Providence,  November  14, 1900.] 

A  business  meeting  of  the  Academy  was  called  to  consider  the  report 
of  the  Acting  President  to  Congress  and  such  other  business  as  might 
be  presented. 

The  Acting  President  read  an  outline  of  his  report  to  Congress  for 
the  year  1900.  The  recommendation  of  the  Council  that  the  Acting 
President  be  authorized  to  include  in  his  annual  report  to  Congress 
the  proceedings  of  the  present  meeting,  as  well  as  those  of  the  meet- 
ing in  Washington,  April,  1900;  and  also  any  matters  relating  to  Grov- 
ernment  business  which  may  be  submitted  to  the  Academy  prior  to 
the  presentation  of  his  report,  was  approved. 

Report  of  J.  M.  Crafts, 
Jkkgate.  of  Uie  Academy  to  the  Meeting  of  the  IntematiaiuU  As9ociaiion  of  Academies. 

I  have  not  been  able  to  obtain  a  report  of  the  sittings  of  the  committee  representing 
the  International  Association  of  Academies,  although  it  was  understood  that  such  a 
report  would  be  promptly  prepared,  and  I  have  written  a  month  ago  to  M.  Darboux  to 
ask  for  a  copy;  but  there  were  only  two  sittings  of  short  duration,  and  little  business 
was  transacted,  so  that  I  can  state  to  the  Academy  the  principal  features  of  the 
sessions. 

It  will  be  remembered  that  delegates  from  9  academies  met  at  Wiesbaden  in 
October,  1899,  upon  the  invitation  of  the  Berlin  Academy.  The  chief  business  at 
this  meeting  consisted  in  the  establifihnient  of  a  programme  and  the  selection  of  19 
national  academies  which  were  invited  to  enter  into  an  international  association. 

The  Academy  of  Madrid  has  made  no  reply.  Eighteen  academies,  sitting  in  the 
following  capitals,  gave  in  their  adherence:  Amsterdam,  Berlin,  Brussels,  Budapest, 
Christiania,  Copenhagen,  G(*)ttingen,  Leipsic,  London,  Munich,  Paris  Academy  of 
Sciences,  Paris  Academy  of  Inscriptions  and  Belles-Lettres,  Paris  Academy  of  Moral 
and  Political  Science,  St.  Petersburg,  Rome,  Stockholm,  Vienna,  Washington. 

The  letter  of  invitation  had  declared  that  other  academies  may  be  taken  into  the 
association  by  a  vote  of  two-thirds  of  the  academies  which  are  associated. 

The  association  comprises  a  literary  and  a  scientific  section,  and  each  academy 
having  these  two  sections  may  send  two  delegates  to  the  meetings  of  the  general  com- 
mittee. Twelve  of  the  18  are  in  this  case;  4  have  only  a  scientific  section,  and  the  2 
literary  academies  of  Paris  are  only  represented  in  their  section. 

It  is  exi^ected  that  a  general  assembly  will  take  place  every  three  years,  each 
academy  sending  any  number  of  delegates,  but  having  only  one  vote. 

A  meeting  of  an  international  committee  will  be  held  each  year,  with  16  scientific 
and  14  literary  delegates.  Rules  of  proceedings  were  adopted  at  Wiesbaden  and 
accepted  by  the  18  academies  which  have  joined  the  association.  These  rules  can 
only  be  modified  or  extended  by  a  two-thirds  vote. 

A  very  brief  clause  describes  the  objects  of  the  association  as  being  ''to  prepare 
and  forward  scientific  work  of  general  interest  proposed  by  the  academies  and  to 
facilitate  international  scientific  relations.'' 

It  was  under  this  constitution  that  a  first  meeting  of  the  general  committee  was 
held  in  Paris,  July  31',  1900,  at  the  palace  of  the  institute,  M.  Darboux,  perpetual 
secretary  of  tlie  Academy  of  Sciences,  presiding  under  the  rules,  and  Professor  Dielsy 
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perpetual  secretary  of  the  Berlin  Academy  in  the  section  of  history  and  philosophy, 
was  chosen  vice-president  and  presided  over  the  literary  section.  About  twenty 
delegates  were  present. 

It  was  understood  that  a  general  meeting  would  be  held  after  that  of  the  committee, 
and  Greneral  Abbot,  A.  Graham  Bell,  and  myself  were  appointed  delegates.  M.  Dar- 
boux  seems  to  have  been  informed  that  I  was  the  delegate  to  the  committee,  our 
Academy  having  the  right  to  send  only  one  to  its  meeting.  Unfortunately,  as  I 
think,  the  general  meeting  at  which  several  delegates  may  take  part  was  put  off  till 
April  16,  1901,  in  consequence  of  the  desire  expressed  by  a  majority  of  the  delegates 
to  consult  w^ith  their  academies  before  that  meeting. 

I  do  not  remember  that  questions  of  policy  were  brought  up  making  such  consul- 
tation necessary,  and  I  should  be  interested  to  know  whether  communications  upon 
such  subjects  have  been  received  by  the  secretary. 

The  chief  business  done  was  the  passage  of  rules  that — 

First.  Each  academy  should  pay  the  traveling  expenses  of  its  delegate,  but  with- 
out compulsion,  which  was  interpreted  only  to  mean  that  the  international  associa- 
tion should  not  pay  them. 

Second.  The  small  expenses  of  printing  and  correspondence  were  to  be  paid  by  the 
academy  (  Vorort)  which  held  the  meeting. 

Third.  Each  academy  will  print  300  copies  of  projects  which  it  may  wish  to  lay 
before  the  association;  100  to  be  sent  to  the  academy  under  the  auspices  of  which 
the  meeting  is  held  (Vorort). 

Fourth.  Each  academy  will  subscribe  to  the  committee  annually  a  sum  not  exceed- 
ing $40. 

The  committee  received  a  letter  from  a  Belgian  gentleman,  M.  Samson,  asking  if 
the  association  had  the  rights  j^^T^ana/urw  to  receive  donations.  He  was  informed 
that  a  donation  might  be  placed  in  the  hands  of  any  national  academy  for  the  use  of 
the  association. 

Three  projects  of  international  scientific  interest  were  presented  and  favorably 
received. 

A  proposal  to  facilitate  the  circulation  of  manuscripts  and  rare  works. 

A  resolution  in  favor  of  the  measurement  of  a  long  arc  of  a  meridian  in  the  south- 
em  hemisphere,  which  is,  I  believe,  under  consideration  by  the  geodetic  congress. 

A  proposal  to  express  approval  of  the  commission  named  at  Cambridge,  England, 
in  August,  1898,  to  provide  a  better  control  of  the  physiological  enregistering  appa- 
ratus; also,  to  nominate  additional  members. 

If  the  Academy  will  permit  me  to  add  my  personal  impressions  to  this  brief  report 
of  business,  I  will  say  that  by  far  the  most  interesting  incident  was  the  appearance 
before  the  committee  of  M.  Marey  to  explain  the  needs  of  further  control  of  physio- 
logical instruments.  He  gave  a  masterly  exposition  of  the  present  conditions  and 
the  utility  of  the  intervention  of  an  international  <'ommittee.  It  is  to  be  supposed 
that  the  consideration  of  such  subjects  will  in  future  be  the  chief  duty  of  the  inter- 
national association. 

In  many  cases  subjects  of  general  interest  will  be  brought  before  the  public  with 
the  authority  of  the  united  academies;  in  other  cases  some  national  academies  will 
be  selected  to  make  representations  to  their  respective  governments  in  favor  of  some 
measure  like  a  general  geodetic  survey. 

Without  doubt  the  most  convenient  rules  of  procedure  will  be  best  established  by 
the  form  that  the  business  gradually  takes  in  the  meetings  of  delegates;  but  it  is  true 
that  they  are  sent  as  representatives  of  their  academies,  and  many  questions  may 
arise  where  they  would  wish  to  receive  instructions  from  the  academies.  For  this 
reason  I  think  it  is  to  be  regretted  that  a  general  assembly  was  not  held  this  sum- 
mer, giving  opportunities  to  a  large  number  of  delegates  to  express  opinions,  to 
formulate  rules  of  procedure,  and  to  consult  with  the  academies  previous  to  their 
adoption  in  a  subsequent  meeting  of  the  international  association. 
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OONSTIXnTION    AND    BT7LES  OF   THE    NATIONAL    ACADEMY   OF 

SCIENCES. 

Afl  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  1«,  1883;  April  19,  1888;  April  18,  1896;  April  20, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act, 
approved  July  14,  1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  rules: 

Aoticlb  I.— of  members. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Akficlb  II.— of  the  officers. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.     A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
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subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  receive  the  votes  of  a  majority  of  the  members  of 
the  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members 
shall  be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  conunittee  of  five 
members,  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Abticle  v.— of  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  atone  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

AKncLB  VL— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States,  or,  with 
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7.  Other  business. 

8.  On  the  la8t  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

Vni.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  t^hen  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  rej)ort 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  conunittee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

Xn.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
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ment,  and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary ;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 
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APPENDIX   C. 


ORGANIZATION  OF  THE  ACADEMY,  1001. 


Expiration  of  term. 


Hall,  Asaph,  }^-President April,  1903. 

Agassiz,  a.,  Foreign  Secretary April,  1901. 

Remben,  Ira,  Home  Secretary April,  1903. 

Waloott,  Charles  D.,  Treamrer April,  1904. 

ADDITIONAL  MEMBERS  OF  CX)UNCIL,  1901. 

Billings,  J.  8.  Gibbs,  W. 

BowDiTGH,  H.  P.  Hague,  A. 

Brush,  G.  J.  Newoobib,  S. 

COMMITTEES  OF  THE  ACADEMY. 

On  nominations  of  new  members. 


1.  Mathematics  and  Astronomy. 

Abbe,  C. 
Boss,  L. 

Chandler,  S.  C. 
comstock,  g.  c. 
Davidson,  G. 
Elkin,  W.  L. 
Hall,  A. 
Hill,  G.  W. 
Holdkn,  E.  S. 
Nbwoomb,  S. 
Peibce,  C.  S. 
Pickering,  E.  C. 
Woodward,  R.  8. 
Young,  C.  A. 

2.  Physics  and  Engineering. 

Abbe,  C. 
Abbot,  H.  L. 
Barker,  G.  F. 
Barub,  C. 
Bell,  A.  G. 

COMSTOCK,  C.  R 
GiBBS,  J.  W. 

Haotings,  C.  8. 
Langley,  S.  p. 
Mendenhall,  T.  C. 
Michelbon,  a.  a. 
Mitchell,  H. 

MORLST,  £.  W. 

Morton,  H. 
Pickering,  £.  0. 


2.  Physics  and  Engineering — Continued. 

Rood,  0.  N. 
Rowland,  H.  A. 
schott,  c.  a. 
Sellers,  W. 
Trowbridge,  J. 
Woodward,  R.  8. 
Wright,  A.  W. 

3.  Chemistry. 

Barker,  G.  F. 
Brush,  G.  J. 
Chandler,  C.  F. 
CnrrrENDEN,  R.  H. 
Crafts,  J.  M. 
Dana,  E.  8. 
Gibbs,  W. 
GoocH,  F.  A. 

HiLGARD,  E.  W. 
Hill,  H.  B. 
Jackson,  C.  L. 
Johnson,  8.  W. 

MiCHAKL,  A. 

Morley,  E.  W. 
Penfield,  S.  L. 
Remsen,  I. 
Richards,  T.  W. 
Smith,  E.  F. 

4.  Geology  and  Paleontology. 

Bbbcher,  C.  E. 

Dau*,  W.  H. 

Dutton,  C.  E. 
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On  nomincUions  ofnefo  memberg — Continaed. 


4.  Geology  and  Paleontology — Cont'd. 

Emmons,  8.  F. 
Gilbert,  G.  K. 
Hague,  A. 
Kino,  C. 
Le  Conte,  J. 
Leslie,  J.  P. 
OSBORN,  H.  F. 
PUMPELLY,  R. 
WALC50TT,  C.  D. 

White,  C.  A. 

5.  Biology. 

AoAssiz,  A. 
Allen,  J.  A. 
bowditch,  h.  p. 
Brewer,  W.  H. 
Brookh,  W.  K. 
Chittenden,  R.  H. 
Dall,  W.  H. 
Farlow,  W.  G. 
Gill,  T.  N. 
goodale,  g.  l. 
Hyatt,  A. 

MiNOT,  C.  8. 

Morse,  E.  8. 


5.  Biology — Continued. 

OsBORN,  H.  F. 
Packard,  A.  S. 
Putnam,  F.  W. 
Saroent,  C.  S. 
Scuddbe,  S.  H. 
Smith,  8.  I. 
Verrill,  a.  E. 
Waloott,  C.  D. 
Welch,  W.  H. 
White,  C.  A. 
Whitman,  C.  O. 
Wilson,  E.  B. 
Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  8. 
Boas,  F. 
Mayo-Smith,  R. 
MiNOTy  G.  S. 

Mitchell,  8.  W. 
Morse,  E.  8. 
Powell,  J.  W. 
Putnam,  F.  W. 
Welch,  W.  H. 


On  WeigfUs,  MeasureSf  and  Coinage. 

Mendhnhall,  T.  C.  Newcomb,  S. 

Michelson,  a.  A.  Peirce,  C.  S. 

Young,  C.  A. 

On  the  Election  of  Foreign  Associates. 

AoAssiz,  A.,  Chairman.  Mitchell,  S.  W. 

Hall,  A.  Newcomb,  8. 

On  Publications  of  the  Academy, 
Gill,  T.  N. 

TRUST  FUNDS. 
Board  of  Directum  of  the  Bache  Fund. 
GiBBs,  WoLCOTT.  Chandler,  8.  C. 

SCITDDER,  8.  H. 

Board  of  Trustees  of  the  Watson  Fund. 


Newcomb,  S.,  Chairman, 

Boss,  L. 

The  Henry  Draper  Fund, 

Pickering,  E.  C,  Chairman, 

Newcomb,  S. 

Michelbon,  a.  a. 

The  J,  Lawrence  Smith  Fund, 


Hall,  A. 


Trowbridge,  J. 
Wright,  A.  W. 


Brush,  G.  J.,  Chairman, 
Morley,  E.  W. 


Remsen,  Ira. 


Johnson,  S.  W. 
pumpblly,  r. 
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The  Ber^amin  Apthorp  Gould  Fund. 

Hall,  Asaph.  Chandler,  S.  C. 

Boss,  Lewis. 

The  Barnard  Medal. 

BiLUNos,  J.  S.,  Chairman,  Rowland,  H.  A. 

BowDiTCH,  H.  P.  Rood,  O.  N. 

Chandler,  S.  C.  Jackson,  C.  L. 

Newcomb,  8. 

The  Wolcoti  Gibbs  Fund. 

Jackson,  C.  L.  Remsen,  Ira. 

Drown,  T.  M. 

MEDCBEBS  OF  THE  NATIONAIi  ACADEMY  OF  SCIENOES, 

JAJnXAJEtT  1,  1901. 

Date  of 
election. 

Abbe,  Cleveland W17  1st  NW.j  Washington^  D.  C.  1879 

Abbot,  Henry  L.,  U.  S.  A Army  Building,  Nevj  York  City.  1872 

Agassiz,  Alexander Cambridge^  Mass.  1866 

Allen,  J.  Asaph American  MuMumy  New  York  City.  1876 

Barker,  George  F S909  Locust  st.y  Philadelphia^  Pa.  1876 

Barus,  Carl Prmndence^  R.  I.  1892 

Beecher,  Charles  E New  Haven^  Conn.  1899 

Bell,  A.  Graham ISSl  Connecticut  ave. ,  Washington,  D.  C.  1883 

Billings,  John  S. ,  U.  8.  A S^  E.  Thirty-first  st. ,  New  York  City.  1883 

Boas,  Franz l^S  W.  Eighty-second  st.,  New  York  City.  1900 

Boss,  Lewis Albanyj  N.  Y.  1889 

Bowditch,  Henry  P Jamaica  Plain,  Mass.  1887 

Brewer,  William  H 418  Orange  st..  New  Haveji,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  University,  Baltimore,  Md.  1884 

Brush,  George  J 14  Trumbull  st..  New  Haven,  Conn.  1868 

Chandler,  Charles  F New  York  City.  1874 

Chandler,  Seth  C 16  Craigie  st.,  Cambridge,  Mass.  1888 

Chittenden,  Russell  H New  Haven,  Conn.  1890 

CoMSTOCK,  Cyrus  B.,  U.  S.  A S4  W.  TwerUy-fifth  st..  New  York  City.  1884 

CoMSTOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

Crafts,  James  M 69  Marlboro  st.,  Boston,  Mass.  1872 

Dall,  William  H Washington,  D.  C.  1897 

Dana,  Edward  8 Neiv  Haven,  Conn.  1884 

Davidson,  George £^-21  Washington  st.,  San  Francisco,  Cat.  1874 

DuTTON,  Clarence  E.,  U.  S.  A.. Ordnance  Office,  War  I>ep't,  Washington,  D.  C.  1884 

Elkin,  William  L : New  Haven,  Conn.  1895 

Emmons,  Samuel  F Washington,  D.  C.  1892 

Farlow,  W.  G Cambridge,  Mass.  1879 

Gibbs,  Josiah  Willard New  Haven,  Conn.  1879 

Gibbs,  Wolcott Newport,  R.  I.    

Gilbert,  Grove  K Washington,  D.  C.  1883 

Gill,  Theodore  N Washington,  D.  C.  1873 

GoocH,  Frank  A New  Haven,  Conn.  1897 

(toodale,  George  L Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 
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Date  of 
election. 

Hall,  Abaph 12  Kirkkmd  place,  Ccunbridge,  Mass.  1875 

Hastings,  Chables  S Netv  Haven,  Conn.  1889 

HiLOARD,  Eugene  W Berkeley,  Cal.  1872 

Hill,  George  W West  Nyack,  N.  Y.  1874 

Hill,  Henry  B Cambridge,  Mass.  1883 

HoLDEN,  Edward  S Century  Club,  New  York  City.  1885 

Hyatt,  Alpheus 234  Berkeley  sL,  Boston,  Mass.  1875 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Johnson,  Samuel  W 54  Trundmll  st.,  New  Haven^  Conn.  1866 

King,  Clarence Century  Ovh,  New  York  City.  1876 

Langley,  Samuel  P Washington,  D.  C.  1876 

Le  Conte,  Joseph Berkeley,  Cal.  1875 

Lesley,  J.  Peter 711  Walnut  st.,  Philadelphia,  Pa.  

Mayo-Smith,  Richmond 305  W.  Seventy-seventh  St.,  New  York  City,  1890 

Mendenhall,  Thomas  C Worcester,  Mass.  1887 

Michael,  Arthur Tufts  College,  Mass.  1889 

MiCHBLSoN,  Albert  A Chicago,  HI.  1888 

MiNOT,  Charles  S Boston,  Mass.  1897 

Mitchell,  Henry Nantucket,  Mass.  1885 

Mitchell,  S.  Weir 1524  Walnutst.,  Philadelphia,  Pa.  1865 

Morley,  Edward  W Adelbert  College,  Cleveland,  Ohio.  1897 

Morse,  Edward  S P.  0.  Box  268,  Salem,  Mass.  1876 

Morton,  Henry Hoboken,  N  J.  1874 

Newcomb,  Simon,  U.  S.  N 1620  P  st,  NW.,  Washington,  D.  C.  1869 

GsBORN,  H.  F New  York  City.  1900 

Packard,  A.  S Providence,  R,  I.  1872 

Peirce,  Charles  8 Milford,  Pa.  1876 

Penpield,  S.  L New  Haven,  Conn.  1900 

Pickering,  Edward  C Cambridge,  Mass.  1873 

Powell,  John  W WasJiington,  D,  C.  1880 

PuMPELLY,  Raphael Gibbs  ave.,  Neippori,  E.  L  1872 

Putnam,  Frederick  W Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Cambridge,  Mass.  1899 

Rood,  Ogden  N New  York  CUy.  1865 

Rowland,  Henry  A Johns  Hopkins  University,  Baltimore,  Md.  1881 

Sargent,  Charles  S Jamaica  Plain,  Mass.  1895 

ScHOTT,  Charles  A 212  First  st.  SE.,  Washington^  D.  C.  1872 

ScuDDER,  Samuel  H Cambridge,  Mass.  1877 

Sellers,  Wiluam 1600  Hamilton  st. ,  Philadelphia^  Pa.  1873 

Smith,  Edgar  F Philadelphia,  Pa.  1899 

Smith,  Sidney  I ..New  Haven,  Conn,  1884 

Trowbridge,  John ^Cambridge,  Mass.  1878 

Verrill,  a.  E New  Haven,  Conji.  1872 

Walcott,  Charles  D Washington,  D,  C.  1896 

Wei>ch,  William  H 935  St.  Patdst.,  Baltimore,  Md.  1895 

White,  Charles  A 330  T st.  NW.,  Washington,  D,  C.  1889 

Whitman,  Charles  O Iniivrsity  of  Chicago,  Chicago,  111.  1895 

Wilson,  Edmund  B Columbia  Unirersity,  New  York  City,  1899 

Wood,  Horatio  C 1925  Chestnutst.,  Philaddpkia,  Pa.  1879 

Woodward,  Robert  S Columbia  University,  New  York  City.  1896 

Wright,  Arthur  W New  Haven,  Conn.  1881 

Young,  Charles  A Prinoeton,  N,  /.  1872 
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DECEASED  MEMBERS. 

Date 

*Agas8iz,  Louis Dec. 

*Alex ANDER,  J.  H Mar. 

^Alexander,  Stephen June 

♦Bache,  Alexander  Dallas Feb. 

*Baird,  Spencer  F Aug. 

Barnard,  F.  A.  P Apr. 

Barnard,  J.  G May 

Bartlett,  W.  H.C Feb. 

*  Brown-Sequard,  Charles  E Apr. 

*Casey,  Thomas  L.,  U.  S.  A Mar. 

*Cas\vell,  Alexis Jan. 

*Chauvenet,  Willl\m Dec. 

♦Clarke,  Henry  James July 

*CoFFiN,  James  H Jan. 

*CoFFiN,  J.  IL  C Jan. 

*CooK,  George  H Sept. 

*CooKK,  JosiAH  P Sept. 

*Cope,  Edward  D Apr. 

CocEs,  Elliott Dec. 

Dalton,  J.  C Feb. 

Dana,  James  D i Apr. 

*Davls,  Charles  H Feb. 

*  Draper,  Henry Nov. 

*  Draper,  John  W Jan. 

*  Eadsj  James  B Mar. 

*  Engelman,  George Feb. 

*  Ferrel,  AVi  lli am Sept. 

*  Frazer,  John  Fries • Oct. 

*  Gabb,  AVilliam  M May 

Genth,  F.  a Feb. 

* GiLLiss,  James  Melville Feb. 

*  GooDE,  G.  Brown Sept. 

*  Gould,  Augustus  A Sept. 

Gould,  Benjamin  A Nov. 

*  Gray,  Asa Jan. 

*  Guyot,  Arnold Feb. 

*  Hadley,  James Aug. 

*  Haldeman,  8.  8 Sept. 

Hall,  James Aug. 

*Hayden,  F.  V Dec. 

*  Henry,  Joseph Mav 

*  HiLGARD,  Julius  E Mav 

*  Hitchcock,  Edward Feb. 

*  HoLBRooK,  J.  E Sept. 

*  Hubbard,  J.  8 Aug. 

*  Humphries,  A.  A Nov. 

Hunt,  T.  Sterry Feb. 

Keeler,  J.  E Vug. 

*KiRKLAND,  Jared  P Dec. 


of  death. 

14,1873 
1867 
1883 
1867 
1887 
1889 
1882 
1893 
1894 
1896 
1887 
1870 
1873 
1873 
1890 
1889 
1894 
1897 
1899 
1889 
1895 
1877 
1882 
1882 
1887 
1884 
1891 
1872 
1878 
1893 
1865 
1896 
1866 
1896 
1888 
1884 
1864 
1880 
1898 


25 

14 

19 

27 

14 

11 
2 

25 
8 

13 

1 

6 

8 

22 

3 

12 

25 

2 

14 

18 

20 

4 

8 

4 

18 

12 

30 

2 

9 

6 

15 

27 


30 
8 
1 

20 

8 

13 
8 

21 
8 

16 

28 

.1- 
12 

10 


1887 
1878 
1891 
1864 
1871 
18(W 
188;^ 
1892 

nm 

1877 


*  Biographical  notices  have  been  presented  of  those  designatetl  by  an  asterisk. 
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Date  of  death. 

880 


*  Lane,  J.  Homer May    3, 

*  Le  Coxte,  Jonx Aj)r.  29, 

*  Le  Conte,  John  L Nov.  15, 

Lea,  Matthew  C Mar.  15, 

Leidy,  Joseph Apr.  i^, 

*  Le-sqiereix,  Leo Oct.   25, 

LoNijsTRETH,  MiERs  F Dec.  27, 

*  LooMis,  Elias Aug.  16, 

LovERiNo,  Joseph Jan.  18, 

Lyman,  Theodore Sept.  10, 

*  Mahan,  D.  H Sept.  16, 

*  Marsh,  G.  P July  23, 

Marsh,  O.  C Mar.  18, 

Mayer,  Alfred  M July  13, 

*Meek,  F.  B Dee.  21, 

*MEi(is,  M.  C Jan.     2, 

*  Morgan,  Lewis  H Dee.  14, 

Newberry,  J.  S Det\     7, 

*  Newton,  H.  A Aug.    1, 

Newton,  John May    1 , 

*  Norton,  William  A Sept.  21 , 

*  (  )liver,  James  E Mar.  27, 

Peters,  C.  H.  F July  18, 

*  Poi'RTALES,  L.  F July  19, 

RoDOERs,  John May    5, 

Ror.ERS,  Fairman Aug.  23, 

RooERs,  Robert  E '. Sept.    7, 

*  Ro('.ERs,  Wm.  a Mar.    1, 

*  Ro<iERs,  William  B May  30, 

*  RiTiiERFORi),  Lewls  M May  'SOy 

* Saxton,  Joseph .' Oct.    26, 

*SiLLiMAN,  Ben.i.,  Sr Nov.  24, 

v^i  I.LI  MAN,  Ben.i.,  Jr Jan.  14, 

*  Smit^,  J.  Lawrence Oct.    12, 

* Stimpmin,  William May  2o, 

*Stk()Nc.,  Theodore Feb.    1, 

* SiLLiVA NT,  W.  S Apr.  30, 

*  ToKRKv,  John Mar.  10, 

*  Totfen,  J.  G Apr.  22, 

*TnowHiiiiK;K,  William  V Aug.  12, 

Thi  MBILL,  Jamin  H Aug.    5, 

^TrcKEHMAN,  Kdwarij Mar.  15, 

W  M.KER,  Kran<is  A Jan.     5, 

*  \V A nnr.N,  G.  K .Vug.    8, 

*  W  \ i-soN,  Jamkn  (' Nov.  23, 

*  Wa ts« )N,  Skkkno Mar.    9, 

*  WiNLo<  K,  Joseph June  11, 

■*'  Woodward,  J.  J.,  V.  S.  A Aug.  17, 

*  \V< uiTiiJCN,  A.  H May    6, 

*  Wymak,  Jeffries Sept.    4, 


891 
883 
897 
8^)1 
889 
891 
S89 
892 
897 
871 
882 
899 
897 
877 
892 
881 
892 
896 
895 
883 
895 
890 
880 
882 
900 
884 
898 
882 
892 
873 
864 
885 
88:^ 
873 
869 
873 
S73 
8tH 
892 
vK97 
886 
897 
882 
880 
892 
875 
884 
888 
874 


P»iograplii('al  in.)tices  have  been  prt*seiite<l  of  those  designated  by  an  iu«teri.sk. 
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FOREIGN  ASSOCIATES. 

Ar WRRH,  AimiUK Berl'm. 

Baeyer,  Adolph  ( RiTTEK  von) Mufiich. 

BERTiiEurr,  M.  P.  E Paris. 

Gehrsuwk,  K  arl Heiddhtrtj. 

Gill,  David Cape  Toim. 

Hooker,  Sir  J.  D A7w/'. 

Kelvin  ( Loixi ) (rltiayow. 

Klein,  Felix (iottntgcn. 

K(1lliker,  Albert  vox WurzhHnj. 

LACAZE-DirrHiEits,  Henri  de Parin. 

Lister  (Ix)r(l) London. 

MoissAN,  Henri  Paris. 

Poincare,  Henri Paris. 

Ravlekui  ( Lord ) Ijmdon, 

Rk'IItiiofen,  F.  von Berlin. 

Stokes,  Sir  Geor(;e  G (^amhrifh/r. 

Strasburc;er,  P^doiard ^ Bonn. 

Stri've,  CHto  von Karlj^ruhr. 

Suess,  Edouari) Vintna. 

ViRCiiow,  Ri'DOLni   von « Berlin. 

Zittrl,  Karl  Alfred  { Ritter  von) Mnnirh. 

DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 
Karl  P^rnst  von  Baer. 
Henry  Mi lne-Edwards. 
Michael  Faraday. 
L.  Elie  de  Beatmoxt. 
Sir  David  Brewster. 
G.  A.  A.  Plana. 
F.  \V.  A.  Ar(;elander. 
Friedrh'h  Woiiler. 

J.  B.   DlMAS. 

J.  B.  J.   I).  BoUSHlNCJArLT. 

M.  E.  Chevreil. 
Michel  Chasles. 
Sir  GeorCiE  B.  Airy. 
J.  C.  Adams. 
Sir  Richard  Owen. 
C.  H.  C.  Bcr.mei,ster. 
Arthur  Cay  ley. 
T.  H.  Huxley. 
Hugo  Gylden. 

F.   F.  TiSSERAND. 

Julius  von  Sachs. 

Sir  Roderick  I.  Murciiisox. 

Vktor  Rec^nault. 

H.  \V.  Dove. 


C.  A.  F.  Peters. 
Justus  vox  Liebic. 
Alexander  Braun. 
Joachim  Barraxde. 
Adolphe  WUrtz. 
Theodore  von  Oppolzer. 
G.  R.  Kirchofp. 
Ruix)LPH  Clausius. 
James  P.  Joule. 
Carlos  TbaSez. 
Jeax  Servais  Stas. 
Alphonse  de  Candolle. 
a.  w.  hof-maxn. 
Baron  H.  von  Helmholtz. 
K.  ¥.  W.  LuDwiCf. 
Louis  Pasteur. 
August  Kekule. 
Emil  Du  Bois  Reymond. 
J.  J.  Sylvester. 
Karl  Weierstrass. 
RuiK)LPn  Leuckart. 
C.  F.  Rammelsberg. 
Sopnus  Lie. 
Robert  W.  Bunsen. 
J.  L.  F.  Bertraxd. 
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KEPORT 


OF  THE 


NATIONAL  ACADEMY  OF  SCIENCES 


FOR 


THE    YE^VR    1901 


^•^•^ 


WASHINGTON: 

GOVERNMENT   PRINTING   OFFICE. 

1902. 


TETTER  FROM  THE  PBESIDEirr  OF  THE  NATIONAL  ACADEMY  OF 
SCIENCES  SUBMITTINa  A  REPORT  OF  THE  OPERATIONS  OF  THE 
NATIONAL  ACADEMY  OF  SCIENCES  FOR  THE  PAST  YEAR,  1001. 


National  Academy  of  Sciences. 

WffJ</u\if/fon^  D.  61,  January  10^  1902, 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incori^ra- 
tion,  approved  ilarch  3,  1803,  1  have  the  honor  to  .su])mit  herewith  a 
re|X)rt  of  the  openitions  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

A.  Agassiz, 
JW^fdcnt  of  the  Natiimal  Academy  of  ScUmceif. 

The    PUESIDENT   OF   THE   SENATE. 
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ACT  OF  INCORPORATION. 

AN  ACT  to  incorpgrate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  Ilouse  of  Representatives  of  the  United 
States  of  Amerirca  in  Qmgress  asseinbUd^  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boy  den,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  eT.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
L^nited  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  JosephHenry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Arm3%  Pennsylvania;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Pierce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Ruthcrfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  C-onnecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incoi*porated,  constituted,  and  declared 
to  be  a  l>ody  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  he  it  furtJur  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  coi-poration  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws^  aad  Y>aXft.^  ^ccs5i. 


D  ACT   OF   INCORPORATION. 

regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or  other- 
wise; to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  ))e 
paid  fi'om  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

£e  it  enacted  hy  the  Senate  and  Iloiise  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  tq 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1S70. 

Department  of  State,  June  10^  1SS2. 
Time  copies. 

Sev  ELLON  A.  Brown, 

Chief  ClerJc. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  gcience,  and  for  other  purposes. 

Be  it  ouicted  hy  tlw  Senate  and  House  of  Representatives  of  the  TJnit<'ii 
States  of  Autcrica  in  ComjresH  asseiahUd^  That  the  National  Academy 
of  Sciences,  incorporated  b}'  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations  and  according  to  the  will  of  the 
donors. 

Approved,  June  20,  18S4. 

Department  of  State,  June  S4,  IS84,. 
A  true  copy. 

Sevellon  a.  Brown, 

Chief  Clerk. 
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SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1901  the  Academy  held  three  sessions:  The  first, 
the  regular  annual  session,  held  at  Washington  April  16  to  18,  inclu- 
sive; the  second,  a  scientific  session,  held  at  Philadelphia  November 

12  to  14;  the  third,  a  special  session,  held  at  Philadelphia  November 

13  and  14,  for  the  transaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  at  the  U.  S.  National  Museum,  Washington, 
April  16,  17,  and  18,  the  acting  president,  Mr.  Asaph  Hall,  presiding. 

The  following  members  were  present  during  the  session:  Messi's. 
Abbe,  Abbot,  Agassiz,  Allen,  Barus,  Beecher,  Bell,  Billings,  Boas, 
Boss,  Bowditch,  Brewer,  Brooks,  Brush,  Chandler  (S.  C),  Chitten- 
den, Dall,  Emmons,  Farlow,  Gilbert,  Gill,  Hague,  Hall,  Hill  (G.  W.), 
Hyatt,  King,  Langley,  Mendenhall,  Michelson,  Minot,  Morley, 
Morse,  Newcomb,  Osborn,  Penfield,  Powell,  Putnam,  Remsen,  Wal- 
cott,  Welch,  Wilson,  and  Woodward. 

REPORTS. 

The  acting  president  made  the  following  report: 

Since  the  meeting  of  the  Acadeni}'^  in  November  the  following 
appointments  have  been  made: 

Mr.  E.  C.  Pickering  was  appointed  chairman  of  the  trustees  of  the 
Henry  Draper  fund  in  place  of  Mr.  G.  F.  Barker,  resigned,  and  Mr. 
A.  A.  Michelson,  a  trustee  of  this  fund,  in  place  of  Mr.  C.  A.  Young, 
resigned. 

Mr.  E.  W.  Morley  was  appointed  a  member  of  the  lx)ard  of  trustees 
of  the  J.  Lawrence  Smith  fund  in  place  of  Mr.  A.  Hall,  resigned. 

Some  diflBculty  was  found  in  the  appointment  of  a  delegate  to  attend 
the  meeting  of  the  International  Association  of  Academies  to  be  held 
in.Paris,  April  16.  Mr.  George  L.  Goodale  was  appointed  a  delegate 
to  attend  the  meeting  if  his  health  would  permit. 

7 


8 


REPORT    OF   THE    NATIONAL    ACADEMY    OF   SCIENCES. 


Messrs.  William  G.  Farlow  and  Theodore  N.  Gill  were  appointed 
delegates  to  attend  the  celebmtion  of  the  four  hundred  and  fiftieth 
anniversary  of  the  foundation  of  the  University  of  Glasgow  on  June 
15,  1901. 

The  Academy  has  had  no  Government  business  to  transact  during 
the  past  year. 

The  home  secretary"  reported  as  follows: 

During  the  past  year  the  report  of  the  acting  president  for  1900  has 
been  printed  and  distributed  to  members  of  the  Academ^^  and  a  few 
libraries  in  this  eountrv. 

The  fifth  memoir  of  Volume  VIII  has  been  printed. 

The  Treasurer  presented  his  report  for  the  year,  as  follows: 

REPORT   OF   THE   TREASURER. 

Washington,  D.  C,  April  16^  1901. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  3'^ear  ending 
April  16,  1901. 


Inconje. 


Balance  brought  forwani: 

Cash 

Invested  incomo 

Interest 

Members'  tax 

Appropriation  returned 

Subscrii>tion  to  building  fund. 
Emmons  and  Gill  trustees 


Total 


I)isburM.'d    . 

Balance: 

Cash 

Invested 


Total  accounteii  for. 


General 
fund. 


Bache 
fund. 


Watson 
fund. 


Draper 
fund. 


J733.25  ?3,r»40.r)2  j!3,094.50 

&00.00     1,000.00  '  1,093.71 

35.3.H     2,126.32     1.015.64 

425. 0( 

150.00 


100.00 


92,339.58 
334.41 


1.793.6:3 


2**2. 51 

1,011.12 
500.00 


6,916.84  :  5,203.85 


2, 673. 99 


2,750.58  I      423.84     1,012.60 


1. 166.26     1,786.30     1,660.39 
3,000.00     2,993.71    


1,793.63 


6,916,84  I  5,203.85  ,  2,673.99 


Smith 
fund. 


S565.56 

1,496.57 

372.36 


Gould 
fund. 


$1,19^70 


965.00 


Emmons 
and  Gill 
trustees. 


$132.61 


255.00 


2,434.49     2,163.70  887.61 


763.16     1,011.91 


174. 76 
1,496.57 


1, 161. 79 


2,434.49  I  2,163.70 


47.13 


840.48 


887.61 


Outstanding  obligation.s,  Lewis  Bos.s  (Rache  fund),  ^1,000. 
Very  respectfully, 

Chas.  D.  Walcott,  Treasurer. 

The  treasurer's  report  was  referred  to  an  auditing  committee  con- 
sisting of  Messrs.  Abbot,  Minot,  and  Pentield,  who,  after  due  exam- 
ination, reported  as  follows: 

April  16,  1901. 

The  committee  appointed  to  examine  the  report  of  the  treasurer 
respecttixWy  YQ\}oxi  that  they  have  performed  this  duty,  and  they  hereby 
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certify  that  the  statements  of  expenditures,  receipts,  and  balances 

correspond  to  the  vouchers  and  accounts  of  the  treasurer  and  are  found 

correct. 

Henry  L.  Abbot. 

Charles  S.  Minot. 

Samuel  L.  Penfield. 

The  committee  consisting  of  Messrs.  Schott,  Emmons,  and  Dall, 
appointed  to  examine  the  securities  and  papers  found  in  the  box  of  the 
National  Academy  of  Sciences  at  the  American  Security  and  Trust 
Company's  building,  reported  that  they  had  examined  the  securities 
and  papers,  as  described,  and  found  them  to  correspond  with  the  list 
furnished  by  the  treasurer. 

the  draper  medal. 

The  home  secretary  read  a  report  from  the  committee  on  the  Henry 
Draper  fund  recommending  the  award  of  the  Henry  Draper  medal  to 
Sir  William  Huggins  for  his  investigations  in  astronomical  physics. 

Cambridge,  Mass.,  AjyrllS^  1901. 

Dear  Sir:  The  Henry  Draper  committee  met  in  New  York  on 
Januarj'  29,  1901,  and  voted  unanimously  to  recommend  to  the  Acad- 
emy that  the  Henry  Draper  medal  be  awarded  to  Sir  William  Huggins 
for  his  investigations  in  astronomical  physics.  A  statement  of  the 
reasons  for  this  recommendation  is  enclosed  herewith.  The  accumu- 
lated income  of  the  fund  on  April  17,  1900,  amounted  to  $2,339.58. 

The  deed  of  gift  of  Mrs.  Draper  provides  that  the  accumulated 
income  shall  be  used  ''in  aid  of  investigation  and  work  in  astronom- 
ical physics  to  be  made  and  cixrried  on  by  a  citizen  or  citizens  of  the 
United  States  of  America."  Accordingly,  it  was  voted  to  appropriate 
the  sum  of  $500  to  Prof.  W.  W.  Campbell  for  the  construction  of  a 
one-prism  spectograph  for  use  with  the  36-inch  reflecting  telescope 
now  building  for  the  Lick  Observatory.  It  was  also  voted  that  an 
appropriation  of  $500  be  made  to  Prof.  George  E.  Hale,  to  be  applied 
toward  the  construction  of  a  horizontal  coelostal  reflecting  telescope 
of  24  inches  aperture  and  200  feet  focal  length,  for  the  Yerkes  Obser- 
vatory. 

In  order  to  carry  out  the  terms  of  the  deed  of  gift,  it  is  proposed 

to  make  further  appropriations  from  the  income  as  suitable  objects 

present  themselves. 

Respectfully  submitted. 

Edward  C.  Pickering,  Chalnnan. 

A.  A.  MiCHELSOX. 

SiMOx  Newcomw. 

Arthur  W.  Wright. 

John  Trowbridge. 
Prof.  Asaph  Hall, 

Acthu]  President ^  National  Aead^^mij  of  Sc\ei\ces<. 
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INVE8TIGATION8  IN   ASTROXOMICAL   PHYSICS  BY   SIR  WILLIAM   HUGGINS. 

It  is  not  an  easy  matter  to  concentrate  into  a  few  pages  the  results 
attained  by  an  active  worker  during  a  period  of  nearly  half  a  century. 
Fortunately,  in  the  present  case,  this  labor  has  been  greatly  simplified 
by  the  recent  publication,  by  Sir  William  and  Lady  Huggins,  of  an 
Atlas  of  Representative  Spectra  from  wave  length  4,870  to  3,300, 
together  with  a  discussion  of  the  evolutional  order  of  the  stars,  and  the 
interpretation  of  their  spectra,  preceded  by  a  short  history  of  th^ 
Observatory  and  its  work.  This  monumental  volume  not  only  fur- 
nishes a  statement  of  the  various  publications  of  the  authors,  but 
exhibits  the  relation  of  the  various  investigations  undertaken  much 
better  than  could  readily  be  done  by  another.  From  this  it  appears 
that  the  work  began  in  1856  with  a  5-inch  Dolland  equatorial,  which 
was  replaced  two  years  later  by  an  excellent  8-inch  Clark  telescope. 
In  1870  this  was  again  replaced  by  a  15-inch  achromatic  and  an  18-inch 
reflector.  In  1858  Sir  William,  then  Mr.  Huggins,  undertook  with 
Dr.  Miller  the  visual  study  of  stellar  spectra.  This  work  was  con- 
tinued until  1864,  and  the  results  were  communicated  to  the  Royal 
Society.  Soon  after  this,  on  August  29,  1864,  Sir  William  made  one 
of  the  great  discoveries  in  astrophysics.  He  found  that  the  spectrum 
of  the  planetary  nebula  in  Draco,  N.  G.  C.  6543,  had  a  monochro- 
matic spectrum. 

It  has  heretofore  been  supposed  that  all  nebulae  might  consist  of 
distant  stars  and  could  Ik?  resolved  into  their  components  by  a  tele- 
scope of  sufficient  power.  This  theory  was  at  once  disposed  of,  and 
it  api)eared  that  of  60  of  the  brighter  nebulae  and  clusters  about  one- 
third  were  of  this  gaseous  chaiucter.  In  1866  the  obsei*vations  of  the 
new  star  in  Corona  gave  the  first  clew  to  the  cause  of  these  remark- 
able objects.  In  1S6S  Sir  William  was  able  to  announce  the  first  step 
in  an  investigation  which  in  recent  j^ears  has  become  one  of  the  most 
important  in  astrophysics.  The  hydrogen  lines  in  the  brightest  stars 
showed  a  slight  displacement,  from  which  the  motion  of  these  bodies 
in  the  line  of  sight  may  be  determined.  The  accurate  measurement 
of  this  quantity  is  now  occupying  a  large  part  of  the  time  of  the 
great(\st  telescopes  in  the  world.  It  is  leading  to  unexpected  results, 
which  throw  important  light  on  the  foraiation  of  the  univei*se.  The 
fact  that  these  displacements  are  wholly  independent  of  the  distance 
of  the  source  of  light  gives  an  opportunity  to  study  problems  for 
which  ordinary  visual  methods  fail  entirely.  Alwut  this  time,  also,  a 
study  of  comets  showed  that  their  spectra  closely  resembled  that  of 
olefiant  gas.  A  proposal  of  great  scientific  importance  was  a  method 
of  observing  the  solar  protuberances  in  the  uneclipsed  sun.  This 
method  was  devised  independentlv  bv  Mr.  Lockver.  It  is  now 
claimed  that  these  remarkable  phenomena  can  be  better  seen  any 
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clear  da)'  at  a  fixed  observatory  than  with  portable  instruments  dur- 
ing a  total  solar  eclipse.  In  1876  the  study  of  the  spectra  of  the 
stars  by  means  of  photography,  which  had  been  attempted  without 
attaining  satisfactory  results  in  1863,  was  undeilaken.  Among  the 
results  published  four  yeai-s  later,  one  of  the  most  impoi-tant  was  the 
discovery  of  the  wonderful  series  of  lines  due  to  hydrogen.  Similar 
series  of  lines  are  now  found  to  exist  in  the  spectm  of  many  other 
terrestrial  elements,  and  form  the  basis  of  the  spectroscopic  relation 
of  these  substances  with  one  another. 

During  the  last  quarter  of  a  centui7  Sir  William  and  Lady  Huggins 
have  worked  together  in  developing  this  most  powerful  method  of 
research.  Applying  it  to  one  object  after  another,  a  theory  of  the 
universe  has  been  evolved,  which  is  described  in  full  in  the  work  men- 
tioned  above.  It  is  probable  that  this  method  must,  in  geneml,  be 
followed  in  all  attempts  to  study  the  chemical  relation  of  stars  to  one 
another. 

We  thus  see  that  Sir  William  Huggins's  activity  has  extended  over 

nearly  half  a  century.     During  this  time  discoveries  of  the  greatest 

importance  have  been  made,  on  which  advances  in  astroph3^sics  largely 

depend.     Besides  this,  laborious  investigations  have  been  undertaken, 

extending  over  many  years,  by  which  the  methods  discovered  have 

been  developed  and  applied.     For  this  remarkable  record  of  scientific 

activity  and  persevemnce  the  undersigned  recommend  the  award  by 

'  the  Academy  of  the  Henry  Draper  medal  to  Sir  William  Huggins. 

Respectfully  submitted. 

Edward  C.  Pickering,   Cliairman. 

A.    A.    MiCHELSON. 

S.  Newcomb. 
Arthur  W\  Wright. 
John  Trowbridge. 

Later  the  following  letter  was  received  from  Sir  W^illiam  Huggins: 

90,  Upper  Tulse  Hill,  S.  W.  ,  April  16,  1901, 
Dear  Sir:  I  have  the  honor  to  acknowledge  your  letter  of  the  2d 
instant,  informing  me  that  the  National  Academy  of  Sciences  have 
awarded  to  me  the  Henry  Draper  medal. 

I  beg,  through  you,  to  express  to  the  Academy  my  high  apprecia- 
tion ot  this  distinguished  honor,  and  the  further  gratification  it  affords 
me  to  know  that  the  award  was  unanimous. 

I  am,  sir,  yOurs  faithfully, 

William  Huggins. 
To  Professoi  Remsex,  etc. 


1 
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REPORTS  FROM  TRUST  FUNDS. 

STATEMENT  OF  THE    BOARD    OF    DIRECTORS  OP    THE    BACHE   FUND   FOR 

THE   ACADEMY  YEAR   1900-1901. 

The  board  of  directors  of  the  Bache  fund  make  the  following  state- 
ment, a.s  a  matter  of  courtes}'^  to  the  Academy,  of  the  appropriations 
made  by  them  since  the  last  stated  meeting  of  the  Academy,  April,  1900: 

1900. 
Apr.    5.  To  Dr.  H.  C.  Wood,  for  investigation  of  the  relations  between  the 

pulmonary  and  systemic  circulations $300 

(Of  this  appropriation  $150  was  unused  and  returned  to  the  fund.) 

Apr.  10.  To  Prof.  Lewis  Boss,  for  investigation  of  standard  stars 1, 000 

Apr.  11.  To  Prof.  Asaph  Hall,  jr.,  for  investigation  of  aberration  and  variation 

of  latitude 250 

The  above  appropriations  have  been  already  reported  at  the  Novem- 
ber meeting  of  the  Academy. 

1900. 
Apr.  28.  To  Prof.  A.  S.  Packard,  for  continuation  of  investigation  of  bomby- 

cine  moths,  for  drawings $300 

Oct.  15.  To  Dr.  E.  C.  Franklin,  for  the  investigation  of  solutions  of  various 

substances  in  substituted  ammonias 150 

HK)1. 

Jan.    8.  To  Dr.  S.  Weir  Mitchell  and  Simon  Flexner,  for  investigation  of 

snake  venom 6U0 

Mar.    5.  To  Prof.  Lewis  Boss,  for  continuation  of  investigation  of  standard 

stars 1, 000 

Mar.  26.  To  Prof.  Alpheus  Hyatt,  for  measurement  of  the  Achatinellidte  of 

the  Hawaiian  Islands 600 

Mar.  28.  To  Prof.  A.  S.  Packard,  to  complete  the  <lrawing8  for  Part  II  of  work 

on  bombycine  moths 300 

At  the  beginning  of  the  current  year  the  board  authorized  the 
treasurer  to  transfer  the  sum  of  $2,0()0  to  the  invested  income  account 
from  the  cash  income  on  hand. 

Respectfully  submitted. 

WoiXX)TT  GiBBS. 

Seth  C.  Chandler. 
Sam.  H.  Scudder. 
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REPORT    OF    THE    BOARD    OF     DIRECTORS    OF    THE    BENJAMIN  APTHORP 

GOULD   FUND  FOR  THE  TEAR  1900-1901. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  respectfully 
submit  the  following  report: 

The  following  appropriations  have  been  made  since  the  last  stated 
meeting  of  the  Academy,  April,  1900: 

1900. 

Apr.  is.  To  Mr.  John  A.  Parkhnrst,  for  obeervations  of  variable  stars,  to  be 

expended  for  charts $30 

Apr.  18.  To  Dr.  Herman  S.  Davis,  for  new  reduction  of  Piazzi's  observa- 
tions, to  be  expended  for  computer 500 

Dec.  15.  To  Mr.  Paul  S.  Yendell,  for  obeervations  of  variable  stars,  to  be 

expended  for  photometric  apparatus  and  construction  of  dome  . . .      225 

Feb.    1.  To  Prof.  Simon    Newcomb,  investigation    on  the  planes    of   the 

galaxy  and  the  bright  stars 25 

In  addition  to  the  above  the  sum  of  $500  has  been  appropriated  for 
the  purpose  of  bringing  up  the  arrears  of  cometary  research,  and 
offered  to  American  astronomers  for  the  compution  of  definitive  orbits 
of  certain  specified  comets,  to  be  distributed  among  the  computers 
taking  part  in  the  work,  the  relative  apportionment  to  be  hereafter 
determined  by  the  board. 

In  accordance  with  the  vote  of  the  Academy,  April  19,  1899,  the 
directors  have  prepared  a  report  of  progress  of  all  the  work  which 
they  have  encoumged,  so  far  as  such  a  repoi-t  is  practicable  at  the 
present  time,  and  have  handed  the  same  to  the  president. 

Asaph  Hall. 

Lewis  Boss. 

Seth  C.  Chandler. 

The  President  of  the  National  Academy: 

In  accordance  with  the  vote  of  the  Academy,  April  19,  1899,  the 
directors  of  the  Benjamin  Apthorp  Gould  fund  herewith  respectfully 
submit  a  report  of  progress  on  such  work  as  they  have  encouraged,  so 
far  as  it  is  practicable  to  make  such  a  repoii:  at  the  present  time: 

Appropriation  No.  i,  to  DooUttle,  '^00,  of  date  1899,  March  28. 

A  computer  was  at  work  during  the  greater  part  of  the  year  ending  July  1,  1900. 
Although  not  completed  at  that  time  the  final  reduction  was  so  far  advanced  that 
the  first  instalment  of  the  work  at  Hethlehem  on  the  variation  of  latitude  and  aber- 
ration was  soon  ready  for  the  printer,  and  is  now  in  process  of  publication  by  the 
American  Philosophical  Society  of  Philadelphia.  It  is  hopeil  that  the  remainder 
will  be  in  shape  during  the  current  summer  and  printed  about  one  year  from  the 
present  date. 

Appropriation  No.  2,  to  Mr.  Henry  M.  Parkhurst,  pOO,  of  date  1899,  March  B6. 

About  two-thirds  of  the  sum  advanced  was  used  for  reconstruction  of  observatory 
and  instruments  and  the  remainder  in  instrumental  improvements.  The  work  done 
in  the  observations  of  variable  stars  has  been  printed  in  five  communications  to  the 
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Astronomical  Journal,  and  the  continuation  to  date  is  nearly  ready  for  printing.    It 
is  to  be  indefinitely  continued  in  the  future. 

Besides  this  the  work  on  the  photometric  observation  of  the  asteroids  has  been 
continuously  prosecuted  to  date,  and  especially  those  relating  to  Eros,  which  series 
already  covers  more  than  six  months,  and  is  ready  for  publication. 

Appropriation  Xo.  5,  to  John  A.  Parkhurstf  fSO,  of  date  1900,  April  18. 

Money  expended  in  purchase  of  the  first  two  parts  of  Hagen's  Atlas  of  Variable 
Stars,  to  be  used  in  conjunction  with  the  40-inch  refractor  of  the  Yerkes  Observatory, 
Chicago,  for  the  observation  of  the  minima  of  the  fainter  variables.  A  specific 
account  of  the  progress  of  this  work  has  not  yet  been  called  for  by  the  board. 

Appropriation  No.  4y  to  Dr.  Herman  S.  DaviSj  fSOO,  of  date  1900,  April  IS, 

A  detailed  report  of  the  work  done  to  date  has  been  received  by  the  board.  The 
money  has  been  used  for  the  computation  of  the  refractions  and  the  reductions  to 
appa'*ent  place,  and  enough  of  the  appropriation  is  in  hand  to  complete  the  compu- 
.tation  of  the  refractions. 

Appropriation.^  Nos.  5  and  6  being  quite  recent,  the  board  deems  it 
too  early  to  make  a  specific  report  with  re^rd  to  them. 

Asaph  Hall. 

Lewis  Boss. 

Seth  C.  Chandler. 

REPORT  OF  the   COMMITTEE   ON  THE   WOLCOTT  GIBBS   FUND. 

Cambridge,  yl^^r??  9^  1901, 

Dear  Sir:   I  have  the  honor  to  report  that  the  committee  on  the 

Wolcott  Gibbs  fund  voted,  when  it  was  established,  that  the  income 

of  the  fund  should  l>e  paid  to  Dr.  Wolcott  Gibbs  during  his  life. 

Very  respectfully, 

C.  L.  Jacksox.  Chairman, 

The  President  of  the  National  Academy. 

ELECTIONS. 
ELECTION   OF   OFFICERS. 

Mr.  Alexander  Agassiz  was  elected  president  of  the  Academy,  Mr. 
Ira  Kemsen,  foreign  secretary,  and  Mr.  Arnold  Hague,  home  secretary, 
for  the  ensuing  term  of  six  years. 

Messrs.  Hillings,  Bowditch,  Brush,  Hague,  Langley,  and  Newcomb 
were  elected  members  of  the  council. 

Mr.  S.  P.  Langle\'  resigned. 

ELECTION   OF   MEMBERS. 

Messrs.  George  F.  Becker,  James  McK.  Cattell,  Eliakim  H.  Moore, 
Edward  L.  Nichols,  and  T.  Mitchell  Prudden  were  elected  members 
of  the  Academy. 
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ELECTION   OF   FOREIGN   ASSOCIATES. 

The  following  gentlemen  were  elected  foreign  associates:  Eduard 
Bornet,  Paris;  Alfred  Cornu,  Paris;  Sir  Archibald  Geikie,  London; 
J.  H.  van't  Hoflf,  Berlin;  J.  Janssen,  Paris;  Friedrich  Kohlrausch, 
Berlin;  Hugo  Kroneclter,  Bern;  Maurice  Loewy,  Paris. 

DEATHS. 

During  the  year  1901  the  Academy  lost  by  death  five  members  and 
one  foreign  associate.  Mr.  Henr}^  A.  Rowland  died  on  the  10th  of 
April;  Joseph  Le  Conte,  July  G;  Charles  A.  Schott,  July  31;  Rich- 
mond Mayo-Smith,  November  11,  and  Clarence  King,  December  24. 
Mr.  Henri  de  Lacaze-Duthiers,  foreign  associate,  died  July  21. 

LIST  OF  PAPERS  PRESENTED  AT  THE  SCIENTIFIC  SESSION. 

The  Useof  Formulie  in  Demonstrating  the  Relations  of  the  Life 
History  of  an  Individual  to  the  Evolution  of  its  Group.  Alpheus 
Hvatt. 

Artificial  Parthenogenesis  and  its  Relation  to  Normal  Fertilization. 
E.  B.  Wilson. 

Smiultaneous  Volumetric  and  Electric  Graduation  of  the  Condensa- 
tion Tube.     Carl  Barus. 

The  Climatology  of  the  Isthmus  of  Panama.     Henry  Ij.  Abbot. 

The  Efi'ects  of  Secular  Cooling  and  Meteoric  Dust  on  the  Length  of 
the  Terrestrial  Dav.     R.  S.  Woodward. 

Ta])lc  of  Results  of  an  Experimental  Encjuiry  regarding  the  Nutri- 
tive Action  of  Alcohol,  prepared  ])v  Prof.  W.  O.  Atwater,  of  Middle- 

ft 

town,  Conn.     Presented  bv  J,  S.  Billings. 

The  Place  of  Mind  in  Nature.     J.  W.  Powell. 

The  Significance  of  the  Dissimilar  Limbs  of  the  Ornithopodous 
Duiosaurs.     Theo.  Gill. 

The  Foundation  of  Mind.     J.  W.  Powell. 

Conditions  Aflecting  the  Fertility  of  Sheep  and  the  Sex  of  Their 
Offspring.     Alexander  Graham  Bell. 

The  New  Spectrum.     S.  P.  Langley. 

AUTUMN  MEETING,  PHILADELPHIA. 
SCIENTIFIC    SESSION. 

A  scientific  session  for  the  reading  of  papers  having  been  called  by 
the  council,  the  academv  met  at  Houston  Hall,  Universitv  of  Penn- 
sylvania.  Novem]>er  12-14.  The  foreign  secretary,  Mr.  Ini  liemsen, 
w-as  chosen  president  pro  tem. 

The  following  members  were  present  during  the  session:  Messrs. 
Barker,  Barus,  Becker,  B<»echer.   Billings,  Boas,  Bowditch,  Brewer, 
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Brush,  Cattell,  Chandler  (C.  F.),  Chittenden,  Comstock  (C.  B.),  Crafts, 
Gill,  Hague,  Mitchell  (S.  W.),  Morse,  Nichols,  Osborn,  Peirce,  Pen- 
field,  Renisen,  Sellers,  Smith  (E.  F.),  Verrill,  Welch. 

The  following  papers  were  presented: 

Biographical  Memoir  of  Frederick  Augustus  Genth.  George  F. 
Barker. 

Observations  on  Tungsten.     Edgar  F.  Smith. 

A  New  Gauge  for  the  Direct  Measurement  of  t^m-iU  Pressures. 
Edward  W.  Morley  and  Charles  F.  Brush. 

On  the  Logic  of  Research  into  Ancient  History.     Charges  S.  Peirce. 

On  the  Vaso-motor  Supply  of  the  Lungs.  Horatio  C.  Wood,  jr. 
(Introduced  by  George  F.  Barker.) 

On  the  use  of  the  Stereographic  Projection  in  Making  Accurate 
Maps;  with  Criticism  of  some  Recent  Methods  of  Map  Projection. 
Samuel  L.  Penfield. 

Biogmphical  Memoir  of  General  John  Newton.     Cyrus  B.  Comstock. 

Dolichocephaly  and  Brachycophaly  as  the  Dominant  Factors  in 
Cranial  Evolution.     Henry  P.  Osborn. 

Latent  or  Potential  Homology.     Henry  F.  Osborn. 

Transmission  of  Heat  through  Vapor  of  Water  at  Small  Pressures. 
Edward  W.  Morley  and  Charles  F.  Brush. 

The  Monatomic  Gases.     George  F.  Barker. 

On  the  Pseudo-catalytic  Action  of  Concentrated  Acids.  James  M. 
Craftij. 

Snake  Venom  in  Relation  to  Haemolysis,  Bacteriolysis,  and  Toxicity. 
S.  Weir  Miti*hell  and  Simon  Flexner. 

Note  on  Linear  Force  exerted  by  Growing  Crystals.  George  F. 
Becker. 

Note  on  the  Orogenic  Theory  of  Tilted  Blocks.     George  F.  Becker. 

Cranial  Evolution  of  Titanotherium  II.     Henry  F.  Osborn. 

On  Quadrant  Electrometry  with  a  Free  Light  Needle  Highly  Charged 
through  a  Conductor  of  Ionized  Air.     Carl  Barus. 

On  Nuclear  Condensation  in  the  Vapor  of  Non-Electrolytes  like 
Benzene;  and  on  Graded  Condensation.     Carl  Barus. 

The  Work  of  the  International  Association  of  Academies.  Henry 
P.  Rowditch. 

A  ilcthod  of  Roaring  Marine  Larvie.  Caswell  Gitive.  (Introiluced 
by  William  K.  Brooks.) 

On  the  Newer  Forms  of  Incandescent  Electric  I^amps.  George  F. 
Barker. 

BUSINESS  MEETING  OF  THE  ACADEMY. 

A  business  meeting  of  the  academy,  called  by  the  council  to  con- 
sider the  report  of  the  president  to  Congress  and  such  other  business 
as  might  be  presented,  was  held  Xoveml^er  13,  Mr.  Ira  Kemsen,  the 
foreign  .scci'ctiiry,  presiding. 
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The  recommeDdation  of  the  council  that  the  president  be  authorized 
to  include  in  his  annual  report  to  Congress  the  proceedings  of  the 
present  meeting,  as  well  as  those  of  the  meeting  at  Washington  in 
April,  1901,  and  also  any  matters  relating  to  government  business  that 
may  be  submitted  to  the  academy  prior  to  the  presentation  of  his 
report,  was  approved. 

The  following  announcement*?  were  made: 

The  academy  was  represented  by  W.  G.  Farlow,  of  Cambridge,  at 
the  meeting  of  the  International  Association  of  Botanists  that  met  at 
Geneva  August  last. 

Ira  Remsen  was  appointed  a  delegate  to  represent  the  National 
Academy  of  Sciences  at  the  bicentennial  celebration  of  Yale  Univer- 
sity in  October,  1901. 

The  president  of  the  academy'  has  appointed  Edward  S.  Morse  a 
member  of  the  general  committee  on  the  International  Congress  of 
Americanists  which  will  be  held  in  New  York  in  1902. 

Letters  have  been  received  from  Messrs.  Cornu,  Sir  Archibald 
Geikie,  and  M.  Janssen,  accepting  foreign  membership  in  the  academy. 

THE  INTERNATIONAL  ASSOCIATION  OF  ACADEMIES. 

The  International  Association  of  Academies  held  its  first  general 
meeting  in  Paris  in  1901.  The  eighteen  academies  which  make  up  the 
International  Association  would  all  have  been  represented  at  the  meet- 
ing had  it  not  been  that  the  delegate  of  the  National  Academy  of  Sci- 
ences, Prof.  George  L.  Goodale,  was  prevented  from  being  present  by 
the  condition  of  his  health. 

The  amendments  to  Section  X  of  the  proposed  statutes  of  the  Inter- 
national Association  of  Academies  proposed  by  the  National  Academy 
of  Si*iences,  and  seconded  by  the  Royal  Society  of  London,  were 
adopted.     The  amendments  are  given  below: 

Such  special  committees  shall  consist  of  delegates  appointed  by  the 
constituent  academies  with  special  reference  to  their  qualification  to 
deal  with  the  (juestiom*  under  considenition. 

The  first  meeting  of  such  a  committee  shall  be  called  ])y  the  presi- 
dent of  the  International  Association  or  b}"  the  president  of  the  council, 
and  at  this  meeting  each  committee  shall  adopt  rules  for  its  own 
guidance. 

Each  special  committee  shall  make  a  report  embodying  such  recom- 
mendations as  it  may  think  advisable,  to  the  president  of  the  Inter- 
national Council,  who  shall  transmit  the  same  to  the  constituent 
academie^s. 

The  president  of  the  council  shall,  however,  have  power  if  he  see 
fit,  before  submitting  such  reports  to  the  constituent  academies,  to 
submit  the  same  to  the  council,  and  this  ])ody  shall  have  power  to 
refer  back  the  report  to  the  committee  for  further  consideration. 

S.  Doc.  153 2 
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It  was  decided  to  hold  a  general  meeting  in  1904. 

Among  the  questions  brought  up  for  discussion  were  the  following: 

1.  A  plan  for  the  mutual  loaning  of  manuscripts,  proposed  by  the 
Academ}'  of  Sciences  of  Berlin. 

2.  A  study  of  the  proper  means  of  preparing  and  publishing  a  com 
plete  edition  of  the  works  of  Leibnitz.     This  was  presented  by  the 
Academy  of  Moml  and  Political  Sciences  of  the  Institute  of  France. 

3.  The  Royal  Soc*iety  of  London  presented  a  report  on  the  question 
of  the  extension  of  the  geodetic  arc  along  the  thirtieth  meridian. 

4r.  On  behalf  of  the  Academy  of  Sciences  of  Berlin,  M.  Mare}" 
presented  a  report  on  a  plan  for.  the  supervision  of  physiological 
instiniments. 

5.  The  Royal  Saxon  Society  suggested  the  appointment  of  an 
expert  committee  on  human  and  comparative  embryology,  and  on  the 
anatomy  of  the  brain. 

6.  A  communication  was  presented  from  the  Royal  Society  of 
London  concerning  an  International  Catalogue  of  Scientific  Litera- 
ture of  which  this  society  has  the  direction. 

A  full  report  of  the  proceedings  of  the  meeting  has  been  published, 
and  copies  can  be  obtained  through  the  foreign  secretary  of  the 
Academy. 
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APPENDIX  A. 


GOKSTITUTION   AND   BT7LES  OF   THE   NATIONAL   ACADEMY  OF 

SCIENGE8. 

Ab  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  daj^  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act, 
approved  Julj- 14,  1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  rules: 

Article  I.-OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  H.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.    A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
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however,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  oflScers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inability  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  bs 
are  otherwise  especially  provided  for;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be 
the  custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  he  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  lot  \)[i^  \?c^Tvs»j(^lvm  of  business. 
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Seo.  S.  Scientific  meetings  of  the  Academy,  unless  otherwi.se  ordered 
by  a  majority  of  the  membei*^  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  l)e  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  l>e 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESKiNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  eac^h  election  shall  l>e 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  \)e  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  l)y 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  anv  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  nuni})er  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  meml^ers  its  remain 
each  time  to  be  elected  until  the  lunnber  is  full. 

The  tenn  of  the  members  so  elected  shall  conmicnce  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  vear. 

Sec.  4.  Nominations  of  meml>ers  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stilted  session,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  be  divided  into  six  standing  committees. 
In  this  classification  a  member  who  is  eminent  in  more  than  one  sub- 
ject may  be  assigned  to  a  corresponding  numl>er  of  committees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  Astronomv. 

2.  Physics  and  Engineering. 

3.  Chemistrv. 

4.  Geology  and  Paleontology. 

5.  Biology. 

6.  Anthropology. 

In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted,  through  the  secretary, 
to  all  the  members  of  the  committee  or  committees  representing  the 
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subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  receive  the  votes  of  a  majority'  of  the  members  of 
the  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  member  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two- thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-tifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members 
shall  be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mallv  notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  conunittee  of  five 
members,  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  reconmiendation  that  the  iM?r- 
son  thus  in  arrears  l>e  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  he  dropped  from  the  roll. 

Article  V.— OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientiiic  subjects  shall  be  read  at  staen- 
tilic  meetings  of  the  Academ\^,  and  papers  by  any  member  may  l>e 
read  by  the  author  or  by  any  other  memlKU*,  notice  of  the  same  having 
been  previously  given  to  the  secretaiT. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  Iw  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoii's,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  l>e  lu^ted  on  by 
the  president,  who  will  in  such  cases  reix)i*t  their  results  to  the  (xovern- 
ment  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
istated  session. 

Sec.  5.  The  advice  of  the  Ac^ademv  shall  be  at  all  times  at  the  dis- 
position  of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  })efore  its  presentation  submitted  by  him, 
first  to  the  council,  and  aftei'wards  to  the  Academy,  atone  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academ}'. 

Abticle  VI.— of  the  property  OF  THE  ACADEMY. 

Sec,  1.  All  investments  shall  l>e  made  bv  the  treasurer,  in  the  cor- 
porate  name  of  the  Academy,  in  stocks  of  the  United  States,  or,  with 
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the  approval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recomjoiendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academj^  at  the  same  session.  Its  report  shall  be  considered  by 
the  Academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX  B. 


BTJLES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
conmiittee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Boll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 
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7.  Other  business. 

8.  On  the  last  day  of  the  session  the  i*ough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  bj^  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  sele<»ted  by  the  president  in  place  of  the  firet,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  ma}'  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessarv. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Acadenn^  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  l>e  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Ctovem- 
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ment,  and  in  each  ease  to  look  to  the  Depaitment  requesting  the 
investi^tion  for  reimbui'senient  to  the  Academy. 

XVn.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVin.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  enveloj^e,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary";  such  envelopes  will  be  opened  only  by  the  tellei's. 

XX.  All  discussions  as  to  the  claims  and  (jualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  comnumicated  to  no  person 
who  was  not  a  memb(»r  of  the  Academy  at  the  time  of  the  discussion. 

XXL  Any  rule  of  the  Academy  may  be  amendexi,  siL**pended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them. 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  18()4,  the  president  is  ex  officio 
a  member  of  all  goverimient  committees  of  the  Academy. 


APPENDIX  C. 


OBGANIZATION  OF  THE  ACADEMY,  1001-1002. 

Expiration  of  term. 

Agassiz,  Alexander,  President April,  1907. 

Hall,  Asaph,   Vice-President April,  1903. 

Remsen,  Ira,  Foreign  Secretary April,  1907. 

Hague,  Arnold,  Home  Secretary April,  1907. 

Walcott,  Charles  D.,  Treasurer April,  1904. 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1901-1902. 


Billings,  J.  S. 

BOWDITCH,   H.  P. 


Brush,  G.  J. 
Newcomb,  S. 


COMMITTEES  OF  THE  ACADEMY. 
On  nominations  of  new  members. 


1.  Mathematics  and  Astronomy. 

Abbe,  C. 
Boss,  L. 

Chandler,  S.  C. 
comstock,  g.  c. 
Davidson,  G. 
Elkin,  W.  L. 
Hall,  A. 
HIL^  G.  W. 

HOLDEN,  E.  S. 

Lang  LEY,  S.  P. 
Moore,  E.  H. 
Newcomb,  S. 
Peirce,  C.  S. 
Pickering,  E.  C. 
Woodward,  R.  S. 
Young,  C.  A. 

2.  Physiirs  and  Engineering. 

Abbe,  C. 
Abbot,  H.  L. 
Barker,  G.  F. 
Barus,  C. 
Bell,  A.  G. 

CoMSTOCK,  C.  B. 

Gibbs,  J.  W. 
Hastings,  C.  S. 
Langley,  S.  p. 
Mendenhall,  T.  C. 


2.  Physics  and  ^Engineering — Continued. 

Michelson,  a.  a. 
Mitchell,  H. 
Morlev,  E.  W. 
Morton,  H. 
Nichols,  E.  L. 
Pickering,  E.  C. 
Rood,  O.  N. 
Sellers,  W. 
Trowbridge,  J. 
Woodward,  R.  S. 
Wright,  A.  W. 

3.  Chemistry. 

Barker,  G.  F. 
Brush,  G.  J. 
Chandler,  C.  F. 
Chittenden,  R.  H. 
Crafts,  J.  M. 
Dana,  E.  S. 
Gibbs,  W. 
GoocH,  F.  A. 

HiLGARD,  E.  W. 

Hill,  H.  B. 
Jackson,  C.  L. 
Johnson,  8.  W. 
Michael,  A. 
Morlky,  E.  W. 
Penfield,  S.  L. 
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3.  Chemistry — Continued. 

Remsen,  I. 
Richards,  T.  W. 
Smith,  E.  F. 

4.  Geology  and  Paleontology. 

Bbckek,  G.  F. 
Beech  ER,  C.  £. 
Dall,  W.  H. 
dutton,  c.  e. 
Emmons,  S.  F. 
Gilbert,  G.  K. 
Hague,  Arnold. 
Leslie,  J.  P. 
OSBORN,  H.  F. 
Packard,  A.  S. 
Pumpelly,  R. 
Wauott,  C.  D. 
White,  C.  A. 
6.  Biology. 
ActAssiz,  A. 
Allen,  J.  A. 
bowditch,  h.  p. 
Brewer,  W.  H. 
Brooks,  W.  K. 
Chittenden,  R.  H. 
Dall,  W.  H. 
Far  LOW,  W.  G. 
Gill,  T.  N. 


5.  Biologj' — Continueii. 

goodale,  g.  l. 
Minot,  C.  S. 
Morse,  E.  8. 
osborn,  h.  f. 
Packard,  A.  S. 
Prudden,  T.  M. 

PlTTNAM,  F.  W. 

Sargent,  C.  S. 
scudder,  s.  h. 
Smith,  S.  I. 
Verrill,  a.  K. 
Wau-ott,  C.  I). 
Weu'h,  W.  H. 
White,  C.  A. 
Whitman,  C.  0. 
Wilson,  E.  H. 
W(K>i),  H.  C. 

6.  AnthroiK)logy. 

BiLLINCiS,  J.  S. 
Boas,  F. 

Cattell,  J.  McK. 
Minot,  C.  S. 
Mitchell,  S.  W. 
Morse,  E.  S. 
Powell,  J.  W. 

PCTNAM,  F.  W. 
Welch,  W.  H. 


ExectiHve  Committee, 


W^AUX>TT,  C.  D. 
NEWCO.MB,  S. 


Lang  LEY,  S.  V. 
Chi  Weights^  ^fea8ur^'^^J  and  Coiuafjf. 


Agaissiz,  a.,  ex  officio. 
Hag  IE,  Arnold,  ex  officio. 


Mende.khall,  T.  C,  Chairman. 

MiClIELSON,  A.  A. 

YoCNG,  C.  A. 


Newcomb,  S. 
Peihck,  C.  S. 


(hi  the  Election  of  Foreign  Aswciates. 


Remsen,  Ira,  Cliairman. 
Hall,  A. 


Mitchell,  S.  W\ 
Newcomb,  S. 


On  PublicationJi  of  the  Academy, 

Gill,  T.  N. 

TRUST  FUNDS. 

Board  of  Direction  of  the  Barhe  Fund. 


Gibbs,  Wolcott,  Chairman. 

Scudder,  S.  H. 


Chandler,  S.  0. 


Ii<Hird  of  Trustees  of  the  Watson  Fund. 


Nkwcx)mb,  S.,  Chairman. 


H  \ll.  a. 


Bo«*,  L. 
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The  Hairy  Ih^nper  Fund. 

Pu'KERiNt;,  E.  C,  (?hairman.  TKowHKiiKiE,  J. 

Newcomb,  S.  WrkiHT,  a.  W. 

MicnEi^)N,  A.  A. 

The  J.  lyfiurenn'  Smith  Fuml. 
Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

MORLEY,  E.  \V.  PUMPELLY,  R. 

Remsen,  Ira. 

The  Benjamin  Aplhorp  (iould  Fund. 

Hall,  Asaph,  Chairman.  Chandler,  S.  C. 

Boss,  Lewis. 

The  Barnard  Medal. 

Billings,  J.  S.,  Chairman.  Rood,  O.  X. 

BowDiTCH,  H.  P.  .  Jackson,  C.  L. 

Chandler,  S.  C.  Newcomb,  S. 

The  Wolcotl  GihhH  Fund. 

Jackson,  C.  L.,  Chairman.  Remsen,  Ika. 

Drown,  T.  M. 

MEMBEBS  OF  THE  NATIONAL  ACADEMT  OF  SCIENCES, 

JANTJABT  20,   1902. 

Date  <^f 
election. 

Abbe,  Cleveland £017  J  at.  NW. ,  Washington ^  I).  ( \  1879 

Abbot,  Henry  L. ,  U.  S.  A 23  Berkeley  st. ,  Cambridge,  MasK.  1872 

Agassiz,  Alexander Caniftridge,  ^fas)i.  1866 

Allen,  J.  Asaph American  }futfeunij  Xew  York  ( 'ily.  187H 

Barker,  GeorciE  F 3909  Locust  at.,  Philadelphia^  Pa.  1876 

Barus,  Cari Providence,  P.  I.  1892 

Becker,  George  F U.  S.  (ieologiral  Survey,  WaMngton,  D.  C.  1901 

Beecher,  Charles  E New  Haven,  Conn.  1899 

Bell,  A.  Graham  . .-. 1331  Connecticut  ace. ,  Woi^hington,  D.  C.  188i^ 

BiLLiNCis,  John  S.,  U.  S.  A 32  E.  Thirty-first  M.,  New  York  City.  188.S 

Boas,  Franz 123  W.  Eiyhty-second  xt. ,  Xew  York  City.  1900 

Boss,  Lewis AUmny,  N.  Y.  1889 

BowDiTiH,  Henry  P Jamaiai  Plain,  Mam.  1887 

Brewer,  Wi lli am  H 418  Orange  M. ,  New  Haven,  Omn.  1 880 

Brooks,  W.  K Johns  Hopkins  Vniveraiiy,  Baltimore,  Md.  1884 

Brush,  George  J 14  Trumbull  si. ,  New  Haven,  Conn.  1 868 

Cattell,  James  McK Columbia  University,  New  York  City.  1901 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C 10  Craigie  st. ,  Cambridge,  Mass.  1888 

Chittenden,  Russell  H New  Haven,  Omn.  1890 

COMSTOCK,  Cyrus  B.,  U.  S.  A 34  W.  Twenty-fifth  st..  New  York  City.  1884 

Com8T(K'K,  (iEORGE  C Wushbum  Observatory,  Madison,  Wis.  1899 

Crafts,  James  M .59  Marlboro  St.,  Bostoji,  Mass.  1872 

Dill,  William  H , .  Washington,  D.  C.  1897 

Dana,  Edward  S New  Haven,  Conn.  1884 

Davidson,  G eorgk 2221  Washington  .sf . ,  San  Francisco,  Cal.  1874 

Dutton,  Clarence  E.,  U.  S.  A Washington,  D.  C.  1884 

Elkin,  William  L New  Haven,  Conn.  1895 

Emmons,  Samuel  F . . Washington,  D.  C.  1892 

Farlow,  W.  G , Cambridge,  Mass.  1879 

S.  Doc.  153 3 
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eI-ct:o5L 

GlBB»^.  JiJhlAU   WiLLARD X' ''  Har<Jt^  Omh.  1S79 

GlBW»,  \"0UXm S*>rf>r,ri,  R.   f.      

Gilbert,  Grove  K ^Vn*t^ir^rftort,  ft.  C.  ISSS 

Gill,  Th&hxire  X ir.!jf/fi'»,7f<*/#.  /».  <".  isr3 

fiOOC-H,  FraXK  a AV*'-  Hnr,u,  I'ouu.  1S97 

f  J^XIDALE.  ^9BriBr;E  L Onn^.ridp* ,   \fn**.  1 S90 

H AGt'E.  ARV»i.i> r.  S.  fiffdogyytl  Surry y,  W'fMhiti'jIoh.  !».  f ".  1 SS5 

Hall,  Af^APH S^Mh  SorkJh,  Omu.  1 S75 

HAKTIX^iS,  ClIARLK  8 AVir  H'jrm.  C'jTin.  1nS9 

Hiu^ARii,  EroEJfE  W BtThtl'U,  ^'i/.  1S72 

Hill,  (iEfttuiE  W IfVjtf  A'vnri-.  A'.  )'.  1S74 

Hill,  Henry  B Cnmhrl'ig*,  M'jf*.  1.^83 

HoLDEN,  Ei>WARi>  S U.  S.  Military  A^idtmy,  Wf*t  Poiut,  .V.  }'  1885 

J ACKHOX,  Ch ARLEK  L <5  BotjUtoti  Hnll,  Cnmhriffpt ,  Maxf.  1 883 

JoiiXHTiX,  .Sami'EL  W .54  Tmrnhttll  M.,  Xar  Hnr^h,  f'i,rtn.  1866 

Lax<^;lev,  .Sami'el  P Wafhin^o,,.  D.  C.  1876 

Lekley,  J .  Peter MUtnu,  .Vt**.     

Mkndenha i.l,  Thom a8  C Wort^*i*r,  yfrntit.  1887 

Mkiiael,  AirrfirR TvHi  OJhne,  yf't.<f.  1889 

MirfiEi>r>N*,  Albert  A Chiftip*,,  If/.  188S 

M iMiT,  (*ii arles  S Bfv4*fU,  Mnf*.  1S97 

Mitchell,  Henry XantHchi,  Mnmt.  ISj'^d 

Mitchell,  .S.  Weir 1524  Walnut  ft.,  Philo'Ulphia,  Pn.  1865 

MiKjRE,  Kliakim  H Cnirfrfity  of  Oiicago,  Chit*<ig<»,  Lf.  11*01 

MoRLEY,  Ki)\VARi>  W 223S  EucM art,,  Clerehmfl,  (fhio.  1897 

MoRHE,  ?:i)WARi)  S p.  0.  Br,.r  S6S,  Sal*  ,n,  yfojv.  1S76 

MoRTr)X,  Henry Hoftol-m,  X.  J.  1  *i74 

NEWii.MB,  SiifON,  U.  8.  N 1620  Ptt.  XW.,   Wn»hinfflr,u,  D.  C.  1869 

NiCHoi J*,  EmvA Ri)  L Cornell  rnirerfity,  Ithnm,  X.  Y.  1901 

Ohborn,  H.  F A merican  Mu$e\nn  of  Xatural  History,  Xftf  York  City,  190l> 

Packard,  A.  S 275  AngtU  fi.,  Pi^trifUnce,  R.  J.  1872 

Peir(  K,  Charleh  S Milford,  Pa,  1876 

1'enfieli),  S.  I Xetr  Hnrcn,  Conn.  1900 

Pkk RRiNfi,  F)i)WARi)  C Cnmhridyf,  Mfi»».  1873 

Pr»\VKiJ.,  John  W Wnghinyton,  I).  C.  1880 

pRiDDKN,  T.  MiTcnELi Columbia  Cnirersitu,  Xeif  York  Citu.  1901 

Pi:mi»kij.y,  Raphaei Gihhs  art.,  Xenpftrt,  R.  I.  1872 

PrTNAM,  Fkedkkkk  W Peaffr)dy  Mmfum,  Ctimhridyt;  J/irix>».  1885 

Remhkn,  Ira John^  Hopkins  Unirersity,  Baltimore,  Md.  1882 

KiciiAKDs,  Tn W)iK^)RE  W Camhridye,  MaMt.  1899 

Hr>o!),  ( )rn)KN  N Xffr  York  City,  1865 

Saikjknt,  ( 'n arles  S famairn  Plain,  Majv,  1895 

S<i'i)i)KR,  Samiel  H Cambridge,  Maw,  1877 

Sellers,  William 1819  Vine  ft.,  Philadelphia,  Pa.  1873 

Smith,  Edgar  F Philadelphia,  Pa,  1899 

Smith,  Sidney  1 .\eu'  Haren,  Conn.  1884 

Trou'briikie,  John Cambridge,  Mass,  1878 

Verrill,  a.  K Xeir  Huren,  Conn,  1872 

Wam'OTt,  Clarlkm  I) Washington,  D.  C,  1896 

Weix'H,  William  II 935  ^S(.  Paul  st.,  Baltimore,  }fd.  1895 

White,  Charleh  A 3.S0  Tst.  XW.,  WaHhington,  D.  t\  1889 

Whitman,  Charles  0 VnirersHy  of  Chicago,  Chicago,  HI,  1895 

WiLHON,  Edml'nd  B Columbia  Unirersityy  Xew  York  City.  1899 
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Date  of 
election. 

Wood,  Horatio  C 1925  Chestnut  st.,  Philaddph'ut,  Pa.  1879 

Woodward,  Robert  S Columbia  UniveraUy^  Xew  York  City.  1896 

Wright,  Arthur  W New  Haven,  Cotni.  1881 

YorxG,  Charles  A Princeton,  N.  .J.  1872 

DECEASED  MEMBERS. 

Dntc  of  death. 

♦Ag.\88IZ,  Louis Dec.  14, 1873 

♦Alexander,  J.  H Mar.    2,1867 

♦Alexander,  Stephen June  25, 1883 

*Bache,  Alexander  Dallas Feb.  14, 1867 

*Baird,  SpencerF Aug.  19,1887 

Barn.\rd,  F.  a.  V Apr.  27,1889 

Barnard,  J.  G May  14, 1882 

Bartlkit,  W.  H.  C Feb.  11,1893 

*Brown-Sequard,  Charles  E Apr.    2, 1894 

*Ca8E^-,  Tho.m.\s  I Mar.  25, 1896 

♦Caswell,  ALEXI^s -. Jan.     8, 1887 

♦Chauvenet,  Willi A.M Dec.  13,1870 

♦Cl-\rke,  Henry  Jamem July    1, 1873 

♦Coffin,  James  H Jan.     6, 1873 

♦Coffin.  J.  H.  C Jan.     8J890 

♦Cook,  George  H Sept.  22, 1889 

♦Cooke,  Josiah  P Sept.   3.1894 

♦Cope,  Edwari >  D Apr.  1 2, 1 897 

CouEs,  Elliott De<'.  25,1899 

Dalton,  J.  C Feb.    2,1889 

Dana,  Ja.mes  D Apr.  14, 1895 

♦Davis,  Charles  H  Feb.  18,1877 

♦Draper,  Henry Nov.  20, 1882 

♦Draper.  John  W Jan.    4,1882 

♦F^Ds,  James  B Mar.    8,1887 

♦EnciElman.  GEORtiE Feb.    4, 1884 

♦Ferrel,  William Sej>t.l8, 1891 

♦Frazer,  John  Fries (Ht.  12,1872 

♦Gabr,  William  M May  :iO,  1878 

♦Genth,  F.  A Feb.    2,1893 

♦GiLLiss,  James  Melville Feb.    9, 1865 

♦GooDE,  G.  Brown Sept.  6,1896 

♦Gould,  Augustus  A Sept.  15, 1866 

Gould,  Benjamin  A Nov.  27, 1896 

♦Gray,  Asa Jan.  30,1888 

♦GuYOT,  Ar.\oij> Feb.    8,1884 

♦Hadley,  James Aug.    1,1864 

♦Haldeman,  S.  S Sept.20,1880 

Hall,  Ja.mes Aug.   8, 1898 

♦Hayden,  F.  V Dec\  22,1887 

♦Henry,  Joseph May  13,1878 

♦HiLGARD,  Julius  E May    8,  i891 

♦HiTCHax-K,  Edward Feb.  27, 1864 

♦HoLBRooK,  J.  E Sept.   8, 1871 

♦Biographical  notices  have  been  presented  of  those  (k»signatcHl  >»y  an  asterisk. 
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♦Hubbard,  J.  S Aug.  lt>, 

*HuMPniiEYs,  A.  A Nov.  28, 

Hunt,  T.  Sterry Fel>.  12, 

Hyatt,  Alphki's Jan.  H>, 

Keeler,  J.  E Au^.  1 2, 

Kix(i,  Ci.ARENCE I>ec.  24, 

*KiRKLAND,  .Tared  P Dei'.  10, 

*Lane,  J.  Homer May    ;^, 

*Le  Conte,  John Apr.  29, 

*Le  (>>xte,  Johx  L Nov.  15, 

Le  Conte,  Joseph July    6, 

Lea,  Matthew  C Mar.  15, 

Leidy,  Joseph Apr.  30, 

♦Lesquereux,  Leo t Oct.  25, 

LoxGftTRETH,  M1ER8  F Dec.  27, 

♦  LooMis,  Elias Aug.  16, 

LovERiNr.,  Joseph Jan.  18, 

Lyman,  Theoik)re x Sept.  10, 

*Mahan,  D.  H Sept.  16, 

*Marsh,  G.  P July  23, 

Marsh,  O.  C Mar.  18, 

Mayer,  Alfred  M July  13, 

Mayo-Smith,  Richmond Nov.  1 1 , 

♦Meek,  F.  B Dec.  21, 

*Meigs,  M.  C Jan.     2, 

♦Morgan,  Lewis  H Dec.  14, 

Newberry,  J.  S , Dec.    7, 

♦Newton,  H.  A Aug.    1, 

♦  Newton,  John May    1, 

♦Norton,  William  A Sept.  21, 

♦Oliver,  James  E Mar.  27, 

Peters,  C.  H.  F July  18, 

♦  Pol'rtales,  L.  F July  19, 

RoDGERs,  John May    5, 

Rogers,  Fairman Aug.  23, 

Rogers,  Robert  E Sept.   7, 

♦Rogers,  Wm.  A Mar.    1, 

♦Rogers,  William  B May  30, 

Rowland,  Henry  A Apr.  16, 

♦  RrTHERFiRD,  Lewis  M May  30, 

♦Saxton,  Joseph Oct.   26, 

ScHOTT,  Charles  A July  31, 

♦Silllman,  Benj.,  Sr Nov.  24, 

SiLLLMAN,  Be.nj.,  Jr Jan.  14, 

♦Smith,  J.  Lawrence Oct.  12, 

♦Stimi»son,  W1LLIA.M May  26, 

♦Strong,  Theodore Feb.    1, 

♦SiLLivA.vr,  W.  S Apr,  30, 

♦  Torrey,  John Mar.  10, 

♦Totten,  J.  G Apr.  22, 

♦Trowbridge,  William  P Aug.  12, 


Date  of  «leath. 
863 
883 
892 
902 
900 
<K)1 
877 
880 
891 
883 
901 
897 
891 
889 
891 
889 
892 
897 
871 
882 
899 
897 
901 
877 
892 
881 
892 
896 
895 
883 
895 
890 
880 
882 
900 
884 
898 
882 
901 
892 
873 
901 
864 
885 
883 
873 
869 
873 
87;j 


86.; 
891 


♦Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 


• 


BBPORT   OF   THE    NATIONAL    ACADEMY    OF   SCIENCES.  37 

Date  of  death. 

TBUifBULL,  Jambs  H Aug.    5, 1897 

*TrcKKBMAK,  Edward Mar.  15, 1886 

Walker,  Francis  A Jan.    5, 1897 

*Warrbn,  G.  K Aug.    8,1882 

♦Watson,  James  C Nov.  23, 1880 

♦Watson,  Serrno Mar.    9, 1892 

♦  WiNLOCK,  JoHEPH June  11, 1875 

♦Woodward,  J.  J Aug.  1 7, 1884 

♦Worthen,  a.  H May    6,1888 

♦Wyman,  Jeffkikh i^pt.    4, 1874 

FOREIGN  ASSOCIATES. 

AuwERg,  Arthur Berlin. 

Baeyer,  Adolpii  ( RiTTEJi  vox) Mnvivh. 

Berthblot,  M.  p.  E P(ir\». 

BORNET,  Edouard Parh. 

CoRNU,  Alfred ParU. 

,  Gbgbkbaur,  Karl HeUhlhrrg. 

Gbikie,  Sir  ARcniBALD Loinion. 

Gill,  Daxhd Cape  Tonm. 

HoFF,  J.  H.  van't Berlin. 

Hooker,  Sir  J.  I) Lonffon. 

Janssen,  J PitHif. 

Kelvin  (Loni) London. 

Klein,  Felix GiUtimjm. 

KoHLRAi'SCH,  Friedrich Berlin. 

KOlliker,  Albert  vox Wi'trzlmrg. 

Kronecker,  Hi'Cio Bern. 

Lister  (Lord ) London. 

LoE^VY,  Matricr ParM. 

MoissAN,  Hexrf Poritt. 

PoiNCARfe,  Hexri Parii*. 

Rayleigh  (Lord) Ixjn^ion. 

RiCHTHOFEX,  V.  vox Berlin. 

Stokes,  Sir  Georc;k  G ( 'amhridge. 

Strasburger,  Eiwuard Bonn. 

Struve,  Otto  vox Knrhrnhe. 

Sues8,  Edoi'ard llennn. 

ViRcnow,  RiDOLPH  vox Berlin. 

Zittel,  Karl  Alfred  (Ritter  vox) Munich. 

♦Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 
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DECEASED  J-QREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 
Kabl  Ernst  von  Baer. 
Henry  Milne-Edwabds. 
Michael  Faraday. 
1^  EuE  DE  Beaumont. 
Sir  David  Brewster, 
(t.  a.  a.  Plana. 
F.  W.  A.  Argelander. 
Friedrich  W(5hler. 

J.  B.  DCMAS. 

J.  B.  J.  D.  Boussingault. 

M.  E.  Chevreul. 

Michel  Chasles. 

Sir  George  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

C.  H.  C.  Burmeister. 

Arthur  Cayley. 

T.  H.  Huxley. 

Hugo  Gyld6n. 

F.  F.  Tisserand. 

Julius  von  Sachs. 

Sir  Roderick  I.  Mubchison. 

Victor  Regnault. 

H.  W.  Dove. 

C.  A.  F.  Peters. 


Justus  von  Liebig. 
Alexander  Braux. 
Joachim  Barkande. 
Adolphe  WCrtz. 
Theodore  von  Opi'olzer. 

G.  R.  KiRCHOFF. 

Rudolph  Clausiuk. 
James  P.  Joule. 
Carlos  Iba.^ez. 
Jean  Servais  Stas. 
Alphonse  de  Candolle. 
a.  w.  hofmann. 
Baron  H.  von  Helmiioltz. 
K.  F.  W.  LuDwiG. 
Louis  Pasteur. 
AuGUCT  Kekule. 
Emil  Du  Bois  Rey.mond. 
J.  J.  Sylvester. 
Karl  Weierstrass. 
Rudolph  Leuckart. 
C.  F.  Rammelsbebg. 
Soph  us  Lie. 

ROBEBT  W.  BUNSEN. 

J.  L.  F.  Bebtband. 

Henbi  de  Lacaze-Duthiebs. 


INDEX. 


Letter  of  transmittal 3 

Act  of  incori>oration 5 

Sessions  of  the  Aca<iemy 7 

Sessions  at  Washington,  April  15-18,  1901 7 

Report  of  acting  president 7 

Report  of  home  secretary 8 

Report  of  treasurer 8 

Report  of  auditing  committee 8 

Report  of  committee  to  examine  securities 9 

Report  of  committee  on  the  Henry  Draper  fund 9 

I  ivestigations  in  astronomical  physics  by  Sir  William  Huggins 10 

Letter  from  Sir  William  Huggins 11 

Report  of  l)oanl  of  directors  of  the  Bache  fund 12 

Rept^rt  of  boar«l  of  din»ctors  of  the  B.  A.  Gould  fund 13 

Report  of  committee  on  the  Walcott  Gibbs  fund 14 

Election  of  officerH 14 

Elecrtion  of  inenilH^rH 14 

Ele(rtion  of  foreign  associates lo 

Ne<Tology 15 

Papers  presented  at  the  April  meeting 15 

Scientific  session  at  Philadelphia,  Novemlx»r  1 2-14 15 

Paiwrs  prt»sente<l  at  the  N<>veml)er  meeting 16 

Business  session  at  Philadelphia,  November  13-14 16 

International  Association  of  Academies 17 

Constitution  of  the  Academy,  Appendix  A 21 

Rules  of  the  Academy,  Api^ndix  B 27 

Organization  of  tlie  Academy,  Apjxjndix  C 31 

Mcml)er8  of  the  Academv 33 

Decease<l  meml^ers 35 

Foreign  associates 37 

De<'ease<l  foreign  associates 38 

Index 39 

39 
O 


%/Q7y^  fKJU  ^/?^i-^-«^^->»t/»«-^^'v^»*^^^>«*^-'*-^ 


REPORT 


OF  THK 


FOR 


T  II  I^:    Y  iH]  I^W    1  9  O  1 


^•^•^ 


WASMIXOTON: 

CIOVKKNMKN'T    1'I{INTIX<J    t)KI-'I(;B. 


All 


NATIONAL  ACADEMY  OF  SCIENCES 


1 


.  .    KARY 


t  r* 


<    a  1914 


*  / 


